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VICTORIA. 

As a journal devoted to the interests of the arts and 
cience we offer our tribute of respect to the august 
overeign, whose reign of three score and three years 
just closed, has witnessed an advancement of mankind 


in the arts of peace for which there is no parallel in 
the history of the world 

How far the manifold virtues of the Queen conduced 
to the industnal pre-eminence of the people over whom 
she ruled—a preeminence which is only .now being 
challenged—is a matter for conjecture; but if, as some 
affirm, the stability of a nation is to be measured by 
the purity and strength of its home life, we may well 
believe that to this noble lady who was at once a 
mode! mother, wife, widow, and Queen, much of Eng 
land's greatness is due 

in an age which is, or is supposed to be, less sym 
pathetic and more cynical than any that preceded it 
there is something profoundly reassuring in the uni 
versal wave of regret that swept around the world 
with the tidings of her death; for, in the instantaneous 
and unsolicited display of sympathy that broke forth 
as in this city, in a thousand half-masted flags, we 
see the impulsive tribute of this twentieth century 
world to a lady who, amid the unbounded opportunities 
for display and self-aggrandizement that surrounded 
her throughout the sixty-three long years of her reign 
preferred always to be queenly among women rather 
than queenly among queens Yet she was both; and 
it is in the happy commingiing of her public and 
private virtues that she | von the love of her peopl: 
and the profoundest respect of the civilized world 

a a> ee 
THE NAVAL BILL. 

rhe bill which has just been reported by the House 
Committee on Naval Affairs is considerably the largest 
that has ever come up for the consideration of Con 
gress; and yet, great as is the total, it is certain that 
every dollar of the money asked for is required, if our 
navy is to keep pace with its ever multiplying and 
widely extending duties. The annual appropriation bill 
reaches about $80,000,000 and even this great sum does 
not include the new ships which are contemplated 
in this year's programme of construction Four ves 
sels of the first class are asked for, two of them to 
be battleships whose cost, exclusive of armor and arma 
ment, is put down at $3,850,000 each, and the other 
two are to be armored cruisers of 14,000 tons displace 
ment, which are to cost, exclusive of armor and guns 
about $4,000,000 each The total cost of these vessels 
$15,700,000, is not reckoned in the appropriation bill, 
however, and if this sum be included the total amount 


required reaches about $95,000,000 


The $80,000,000 are to be devoted to the work of 
bringing up, not merely our existing ships, but the 
dock yards and building and repair plants on shore, to 
that high standard which is necessary, if our navy is to 
be at all times in a position of proper efficiency. Asa 
matter of fact, ovr equipment on sea has developed in 
recent years far more rapidly than our equipment on 
land, The navy needs dry docks, repair plants, coaling 
depots, naval magazines, and supplies of ammunition, 
besides a thorough overhauling of the battleships and 
cruisers, docks, and machine shops which have al 
ready seen longer or shorter periods of service. Twen 
ty-five millions are called for under the head of con 
struction and repair, while $11,000,000 are to be 
devoted to the naval stations, docks, and navy yards 
throughout the country Coaling stations and dry 
docks do not appeal to the popular imagination, nor 
make as brave a spectacular show as battleships and 
cruisers, but to the naval strategist it is known that 
upon their existence may depend the issues of a naval 


war and fate of a maritime nation. 
~--- ~~ + Oe —~—O 


YACHT RACING AND THE TOWING TANK. 
For reasons which are to be sought on: both sides 


of the Atlantic, the international yacht races of 1901 
promise to have a special interest. Not since the 
year 1893, when there were no less than four yachts, 
each of a distinct type, constructed for the defense 
of the cup, has there been a contest in which America 
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represented in the preparatory trials by more 


than one new yacht The “Defender” was the only 
boat built specially for the contest in 1895, and in 1899 
Columbia” was the solitary champion. This year 
the defending yacht will be selected from two, and 
possibly from three, competitors, two of these being 
out-and-out, fin-keel boats, and the third, if it should 
ever be built, being a typical American centerboard, 
broad and shallow 

English yachtsmen will content themselves, as 
usual, with a single representative, the formidable 
task of defeating the best this country can design and 
build being intrusted this time to a designer, Mr 
Watson,.who more than any other has been identi 
fied with the English attempts to win back the 
America” cup The distinctive characteristics of Mr 
Watson's boats are pretty well known on both sides 
of the water; but particular interest attaches to the 
new yacht, from the fact that it is being built at the 
well-known Denny yard on the Clyde, and that Watson 
has availed himself of the opportunity thus afforded 
for making use of the invaluable services of the tow 
ing tank in designing the hull of the new challenger, 
which, by the way, is to be known as “Shamrock II.” 

it has long been a matter of surprise to naval men 
that yacht designers have not sought to obtain the 
valuable data which could be secured by testing exact 
models of their yachts in the towing basin. So accurate 
are the results obtained with the models of battleships 
and cruisers, that it is possible to predetermine how 
much horse power will be necessary to drive a ship at 
any given speed, by the simple expedient of towing a 
model of the same at a given rate of speed through 
the water, and noting the pull on the towing line 
Of course, the problem would be complicated in the 
case of a yacht Unlike a warship, she is always 
sailing at a greater or less angle of heel, and conse- 
quently the form of her immersed portion is constant- 
ly changing. This complication of the problem makes 
the peculiar value of towing tank experiments all the 
more apparent A form of hull which is easy to 
drive under a small angle of heel may drag heavily 
under a larger angle, a fact which was proved in the 
Valkyrie III and of “Shamrock.” Both 
of these vessels held their own fairly well with the 


case of 


American yachts in light airs; but they were quite 
unable to compete with them when the course was 


sailed in a heavy breeze, and the yachts were borne 


lown until | Is were awash. Some peculiarity in 

ind quarters of the English 
challenging yachts has caused them to roll up a 
quartering wave that acted a a heavy drag when 
the speed ran up to 12 or 13 knots an hour. Thus, 
Valkyrie III drew rapidly away from “Britannia” 


and Ailsa’’ in the light airs that prevailed in her 
earlier trials on the Clyde; but in the strong whole- 
sail breeze of her third race, when the lee scup 
pers were awash, she pulled after her a quarter 
ing wave whose magnitude is easily seen in the well 
known photographs representing this eventful race, 
in which, by the way, she was easily beaten by 
the three-year-old “Britannia.” The same defect was 
seen in “Shamrock” in her third race for the cup, 
when, in spite of the assistance of a huge club-topsail, 
she fell steadily behind the cleanly-modeled “Colum- 
bia,”’ although this beautiful craft had doused her top 
sail and was sailing under easy canvas 

Whether the towing tank will enable Watson to 
determine why it is that his boats, which are superb 
in windward work, are invariably so poor in reaching 
in a strong breeze, is a question which will best be 
answered off Sandy Hook next summer. By careen- 
ing the models to the angle of heel which they would 


assume in a strong breeze, and by adding weight as 


an equivalent to the vertical component of the wind 
pressure, it will be possible to produce conditions 
practically identical to those which occur in a race; 
and it ought not to take very long to discover what 
combination of run and quarters will give the least 
disturbed wake and the smallest stern wave, consistent 
with the maximum amount of sail-carrying power. If 
Watson is thus enabled to produce a yacht that is as 
good in running and reaching as h vessels have al 
ways been in windward work, we may look for a 
closer contest than we have witnessed in recent years 
— -+eore = 

THE IMPORTANCE OF REGISTERING TRADE-MARKS 

We have from time to time called the attention of 
our readers to the importance of registering their 
trade marks in any foreign countries with which they 
may be carrying on export trade. It is not thoroughiy 
understood that in many foreign countries the first ap- 
plicant receives the right of using the mark, although 
he may not have originated the same and may not be 
the rightful owner. The hardship which arises from 
such instances is very great and cannot be too fully 
understood by our manufacturers who are now en- 
gaged in export trade. The following cases have been 
reported hy the United States Consul at Berlin: 

“Por several years past the Griffin Manufacturing 
Company, of New York, has been selling to the German 
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trade through its agents—a German firm in Hamburg 

a polishing paste for leather, each box of which 
bore its duly registered American trade-mark, viz., a 
“griffin,” the fabulous antique monster, with the body 
of a lion and the head and wings of an eagle. As the 
Hamburg agents neglected to register this trade-mark 
in Germany, a certain maker of varnishes and similar 
goods in Berlin did so in his own name, and then, in 
April last, warned the Hamburg firm that they must 
not handle or sell in Germany any more goods bearing 
the griffin trade-mark without first purchasing his 
right to do so As proceedings were threatened to en- 
force this mandate, the manufacturers in America, 
not choosing to submit to what they considered a spe- 
cies of blackmail, sought to avoid further complica- 
tions by devising a new trade-mark for their goods in- 
tended for Germany, in which the picture of the animal 
was omittedand a device substituted consisting of a capi- 
tal “G" with the legend “Mfg. Co.” printed on a scroll 
across the letter, the whole showing that the prepara- 
tion was made by the “Griffin Manufacturing Company,” 
of New York. Thereupon the Berlin claimant returned 
to the attack, declaring that he had obtained exclusive 
legal right to the word “griffin,” snd threatening pro- 
ceedings if any further goods were sold under the 
name cf the Griffin Manufacturing Company. This 
latter claim is probably untenable, as article 13 of 
the German statute for the protection of trade-marks 
clearly proves that. no person can be prevented from 
using his name, the name of his firm, his place of busi- 
ness, etc., either in full or abridged form on his prod- 
ucts or on the wrappings or packages which cover or 
contain the same 

The second instance is technically similar but mor- 
ally somewhat less aggressive, as the claimant acted 
under different antecedent conditions. This was a case 
in which a merchant in Berlin who had several years 
ago imported, advertised, and introduced a certain 
American fruit sirup found that it was being imported 
and sold by other dealers, and sought to obtain from 
the makers the exclusive handling of their product for 
the trade in this country. This being refused, he had 
the special name of the sirup registered as a trade- 
mark under the German law, and sought thereby to 
enforce his claim to exclusive control of its sale to 
dealers in this country, or, failing in this, to compel 
the American manufacturers to purcnase his claim to 
their trade-mark. This he felt justified in doing for 
the reason that he had been instrumental in introduc 
ing their product in what had proved a profitable and 
permanent market 

All these complications may be avoided if Americans 
or other exporters who seek to introduce into Germany 
goods protected at home by a trade-mark will first reg 
ister such trade mark in Berlin.” 

— oe — — 

ELECTROLYTIC PREPARATION OF PHOSPHORUS, 

A’ new apparatus for the electrolytic preparation of 
phosphorus has been recently patented in Germany. 
The apparatus generally used for this purpose have 


oS 


certain disadvantages, one of these being that it is 
necessary to take out the residues and give a thorough 
cleaning before operating upon fresh quantities of the 
material to be treated; such are the Parker, Robinson 
and Readman, the apparatus most used at present. In 
these, pure phosphate or a mixture of phosphate and 
sand or carbon is used, and the results are on the 
whole satisfactory; they present, however, the disad- 
vantage already mentioned The Dile apparatus, on 
the contrary, is claimed by the inventors to work con 
tinuously, and requires no other manipulation than 
that of introducing a fresh quantity of material after 
each is exhausted; phosphoric acid mixed with coke 
or charcoal is used in this case. The residue of the 
process is insignificant, and it gives a considerable 
economy of energy and of material used and the re 
sults are claimed to be more satisfactory. The appa- 
ratus is quite simple in its construction. It is com- 
posed escentialiy of a cylindrical recipient provided 
with an opening through which passes the negative 
carbon; at the top is also a funnel-shaped opening for 
introducing the material The pottom of the cylin- 
der is form_d by a positive electrode of carbon. The 
negative cleccrode is supported at the end of. a rod 
which is threaded and has a handwheel at the exterior 
so that the carbon may be raised or lowere 1 to place 
it at the proper distance from the bottom. In ordinary 
eases the phosphoric acid has a concentration of 60 
deg. to 70 deg. Baumé; it is mixed with one-fourth or 
one-fifth of its weight of carbon in rough powder and 
the whole is introduced while hot into the apparatus. 
The current used depends upon the capacity of the ap- 
paratus and the arrangement of the electrodes. The 
electromotive force used is about 120 volts, with a 
current of 80 to 150 amperes. As soon-as the greater 
part of the phosphoric acid is decomposed, the current 
is interrupted for an instant, and a portion of the 
mixture is introduced. The preparation then contin 
ues and so on indefinitely, withont taking out the resi- 
dues or cleaning the apparatus at frequent ‘atervals, 
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THE HEAVENS IN FEBRUARY. 
BY HENRY NORRIS Rt SELL, PH.D. 

The chief event of last was one relating to 

neighbors in most 

the close approach of the 


month 
one of our nearest space, and yet 
inconspicuous to the ye 

earth. Another of our celestial 


this month’s 


asteroid Eros to the 


associates play the leading part in 


drama, but the spectacle which he offers is far more 
brilliant vugh less unusual, for the actor is the war- 
like planet Mars 

His opposition, which occurs on the 21st, affords 
the best chance of the year to observe him; but one 


hich must nevertheless be counted unfavordble when 


compared with those of other years. The reason for 


this is that at the present time he is in that part of 
from the sun, so that his 
million 


The earth 


his orbit which is farthest 


distance from that body is nearly 155 miles, 


though on the average it is 141% million. 
is at the same time about 92 million miles from the 
that than 63 


away from us. 


less million miles 


Mars is no 
When, on the other hand, an opposi 


sun, so 


Mars is nearesc the sun, his dis 
little over 128 million 


is a little farther 


tion occurs when 


tance from it is but a miles, 
and that of the earth 


from the sun on this side) 


(whose orbit 
is over 93 million, so that 


the gap intervening between the two planets is but 


35 million miles across 


It is, therefore, easy to see why Mars is much more 


favorably observation at such an opposi 


tion than at the 


placed for 


present one He appears nearly twice 


‘ large with the same telescopic power, and in con 


sequence much more detail can be made out on his 


disk To the disparity is even 
that 


when he is nearest 


more 


| naked eye the 
light 


and 


striking, for the amount of Mars sends us 


varies as his apparent area 


the sun he is moreover most brightly illuminated by 


it. The combined effect of these two causes is that at 


his most favorable opposition he is nearly five times 


as bright as at the least favorable, being almost equal 


to Jupiter in the former case, and, by no means, rival- 
ing Sirius in the latter 


At conjunction, when Mars and the earth are on 


opposite sides of the sun, he is only about 1-12 as 


bright as at the worst opposition, and appears about 


equal to the pole star. 


Oppositions of Mars occur at intervals of a little 
more than two years. This interval is longer than 
in the case of the more remote planets, since Mars 


moves faster and, therefore, it takes the earth longer 


to overtake him rhe favorable oppositions occur at 


intervals of 15 or 17 vears The last one was in 1892, 


and the next will occur in 1909. 


On this present occasion things are about as bad as 
possible, for Mars reaches his greatest distance from 


the sun on the 24th, only three days after opposition. 


Nevertheless he will be, in all probability, assiduously 


observed, in the hope that something may be seen 


which will add to our knowledge of his surface. 
The 


hope to see the 


possessor of a small telescope can reasonably 
markings which are 
oceans, and the white spots at 
decrease in size during 


which 


dark greenish 


usually supposed to be 


the poles, which, since they 


the summer of the hemisphere in they lie, 


and regain their full dimensions during the winter, are 


supposed to be ice-caps. By watching the planet fora 


couple of hours the motion of the surface markings 


across the disk caused by its rotation can be clearly 


seen. The two satellites, which are the smallest bodies 


in the solar system, can only be seen with a large 


telescope, and the same statement holds true with even 


greater force with regard to the much-discussed 
canals sume theories of whose nature we hope to 
consider next month 


THE HEAVENS. 
magnificent spectacle 


9 P. M., on February 


rhe southern skies present a 


at our chosen hour of observation 


15. 

Right overhead, and a little west of the zenith, is 
Capella, which form irregular pentagon with the 
other principal stars of Auriga Below and to the 


right is Taurus, marked by Aldebaran and the Pleiades. 
Orion is farther down on the left, and the small con- 
stellations of Lepus and Columba are between it and 
the horizon. 

Beginning again high up, but farther to the left, we 
first reach Castor and Pollux, then Procyon, on a level 
with Orion, and lower down the incomparable Sirius. 
Below Sirius, to the 


right, is an irregular cross of 


bright stars which marks the hindquarters of Canis 
Major, and about as far again in the same line, and 
close to the horizon, is the star Zeta Puppis, which Sir 
Norman hotter than 


any other whose spectrum has been examined. 


Lockyer believes to be much 

Those who live south of the latitude of Washington 
may, if the air is clear, catch a glimpse low down on 
the horizon, under Sirius, of the brilliant Canopus- 
which stands second to it in brightness among the 
is so far south that it never rises 


above the horizon of New York 


fixed stars, but it 
The most conspicu- 
ous constellations in the western sky are Perseus and 
Cassiopeia in the Milky Way, Aries and Andromeda 
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below them, and Cetus in the southwest. In the east 
Leo is almost half way up the sky, bearing Mars with 
him. Ursa Major is conspicuous between Leo and 
the pole, and below the Lion the serpent Hydra 
stretches its ungainly length along the southern sky. 


THE PLANETS. 

Mercury is evening star for the whole of the month. 
He is best placed for observation on the 19th, when 
he is in his greatest eastern elongation, and sets nearly 
two hours later than the sun. He is unusually bright, 
and the opportunity for seeing him in the 
evening is the best of the year. Venus is morning 
star in Sagittarius and Capricornus. She rises little 
more than an hour before the sun, and is becoming in- 
conspicuous. Mars comes to opposition on the 2ist, 
as has been already described, and is visible all night. 
Jupiter, Saturn, and Uranus are all morning stars. 
In the middle of the month they rise 344, 3, and 4% 
sunrise. Neptune is in 


present 


hours respectively before 
Taurus, near the border of Gemini 
THE MOON. 

Full moon occurs on the forenoon of the 3d, last 
quarter near noon on the 11th, new moon on the night 
of the 18th, and first quarter on the afternoon of the 
25th. The from the earth on the 
8th and nearest on the 20th. She passes Mars on the 
afternoon of the 5th, Neptune near noon on the 13th, 
Jupiter on the night of the 14th, Saturn the next after- 
noon, Venus on the afternoon of the 17th, Mercury on 
the morning of the 20th, and Neptune on the night of 


the 26th. 


moon is farthest 


-—— >-e--— 
TESLA’S WIRELESS LIGHT. 

Nikola Tesla has given to The New York Sun an 
authorized statement concerning his new experiments 
on the production of light without the aid of wires. 
Mr. Tesla says: 

“This light is the result of continuous efforts since 
my early experimental demonstrations before scientific 
societies here and abroad. In order to make it suit 
commercial use, | had to overcome great 
One of 
dinary currents of supply 
enormous rapidity in a simple and economical man 
This, I am glad to say, I have aow accomplished, 


able for 
difficulties. from or 


oscillations of 


these was to produce 


electrical 


ner. 
and the results show that with this new form of light 
a higher economy is practicable than with the pres- 
ent illuminants. The light offers, besides, many spe 
cific advantages, not the least of which is found in its 
believe, the closest ap 
been from 


hygienic properties. It is, I 


proach to daylight which has yet reached 
any artificial source. 

“The lamps are glass tubes which may be bent in 
any ornamental way. I most generally use a rectangu- 
lar spiral, containing about twenty to twenty-five feet 
of tubing making some twelve to fourteen convolu- 
tions. The total illuminating surface of a lamp is 
from 300 to 400 square inches. The ends of the spiral 
tube are covered with a metallic coating, and pro- 
vided with hooks for hanging the lamp on the termi- 
nals of the source of oscillations. The tube contains 
gases rarefied to a certain degree, determined in the 
course of long experimentation as being conductive to 
the best results. 

“The process of light production is, according to my 
views, as follows: The street current is passed through 
a machine which is an electrical oscillator of peculiar 
construction and transforms the supply current, be it 
into electrical oscillations of 
a very high frequency. These oscillations, coming to 
the metallically-coated of the glass tube, pro- 
duce in the interior corresponding electrical oscilla- 
which set the molecules and atoms of the in- 
closed rarefied gases into violent commotion, causing 
emit those 

gases are 


direct or alternating, 


ends 


tions, 


enormous rates and 


as light. The 
in the ordinary 


them to vibrate at 


radiations which we know 


not rendered incandescent sense, for 
hot, like an incandescent 
filament. As a matter of fact, there is very little heat 
noticeable, which speaks well for the economy of the 
light, since all heat weuld be loss. 

“This high economy results chiefly from three 
causes: First, from the high rate of the electrical 
oscillations; second, from the fact that the entire 
light-giving body, being a highly attenuated gas, is ex- 
posed and can throw out its radiations unimpeded, and, 


if it were so, they would be 


third, because of the smallness of the particles com 
posing the light-giving body, in consequence of which 
they can be quickly thrown into a high rate of vibra 
tion, so that comparatively little energy is lost in the 
heat vibrations. An important practical 
advantage is that the lamps need not be 
the ordinary there is nothing in 
Some of these lamps I have had for years, 


iower or 
renewed like 
ones, as them to 
consume. 
and they are now in just as good a condition as they 
ever were. The illuminating power of each of these 
lamps is, measured by the photometric method, about 
fifty candle power, but I can make them of any power 
desired, up to that of several are lights. It is a re- 
markable feature of the light that during the day it 


can scarcely be seen, whereas at night the whole room 


67 
is brilliantly illuminated. When the eye becomes used 
to the light of these tubes, an ordinary incandescent 
lamp or gas burner violent pain in the 
eye when it is turned on, showing in a striking manner 
to what a degree these concentrated sources of light 
which we now use are detrimental to the eye. 

“T have found that in almost all its actions the light 
produces the same effects as sunlight, and this makes 
me hopeful that its introduction into dwellings wil! 
have the effect of improving, in a measure now im 
possible to estimate, the hygienic conditions. Sinc« 
sunlight is a very powerful curative agent, and since 
this light makes it possible to have sunlight, so to 
speak, of any desired intensity, day and nigh: in our 


produces a 


homes, it stands to reason that the development of 
germs will be checked and many diseases, as con- 
sumption, for instance, successfully combated by 


continually exposing the patients to the rays of these 
lamps. I have ascertained unmistakably that the light 
produces a soothing action on the nerves, which I at- 
tribute to the effect which it has upon the retina of 
the eye. It also improves vision, just exactly as the 
sunlight, and it slightly the atmosphere, 
These effects can be regulated at will. For instance, 
in hospitals, where such a light is of paramount im- 
portance, lamps may be designed which will produce 
just that quantity of ozone which the physician may 
desire for the purification of the atmosphere, or if 
necessary, the ozone production can be stopped alto- 
gether. 

“The lamps are very cheap to manufacture, and by 
the fact that they need not be exchanged like ordinary 


ozonizes 


lamps or burners they are rendered still less ex- 
pensive. The chief consideration is, of course, in 
commercial introduction, the energy consumption. 


While I am not yet prepared to give exact figures, I 
can say that, given a certain quantity of electrical 
energy from the mains, I can produce more light than 
can be produced by the ordinary methods. In intro- 
ducing this system of lighting my transformer, or 
oscillator, will be usually located at some convenient 
place in the basement, and from there the transformed 
currents will be led as usual through the building. 
The lamps can be run with one wire alone, as I have 
shown in my early demonstrations, and in some cases 
I can dispense entirely with the wires. I hope that 
ultimately we shall get to this ideal form of illumina- 
tion, and that we shall have in our rooms lamps which 
will be set aglow no matter where they are placed, just 
as an object is heated by heat rays emanating from 
a stove. The lamps will then be handled like kero- 
sene lamps, with this difference, however, that the 
energy will be conveyed through space. The ultimate 
perfection of apparatus for the production of electrical 
oscillations will probably bring us to this great reéaliza- 
tion, and then we shall finally have the light without 
heat or ‘cold’ light I have no difficulty now to 
illuminate the room with such wireless lamps, but a 
number of improvements must be made yet before it 
can be generally introduced.” 
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THE TWIN-SCREW CRUISING YACHT 
VICTORIA-LUISE.” 

During the past week there was lying at the docks 
of the Hamburg-American line a vessel which was 
conspicuous for its clipper stem and flaring funnels, 
features which, while they were common enough in 
the trans-Atlantic steamers of twenty-five years ago, 
are not seen in these days, outside of the private 
pleasure yacht. Although this vessel flies the flag of 
a trans-Atlantic line, she is in design and appoint- 
ments an out-and-out yacht, which differs from other 
yachts mainly in her great size. The “Prinzessin 
Victoria-Luise” designed for a class of service 
which hitherto has performed by the regular 
ships of this company, and she is, we believe, the first 
kind to be built for a trans-Atlantic 
steamship purely for yachting purposes. 
She is 459 feet in length, 47 feet in beam, 30 feet in 
depth, and of 4,500 tons displacement. She is driven 
by twin-screw, quadruple-expansion, engines of 4,000 
horse power. These are capable of driving her at a 
speed of 16 knots an hour, but since speed is not one 
of the objects of a pleasure cruise, the vessel will 
ordinarily be driven at from 13 to 13% knots an hour. 
The capacity of the ship is determined by the seat- 
ing accommodation of the dining saloon, which is 
rated at 220. None but first-class passengers are car- 
ried, and the staterooms, which are unusually commo- 
a large number of 
the rooms, moreover, contain but one berth.’ A novel 
feature, which, like many others peculiar to this 
vessel, was recommended by the Emperor William, is 
the provision of double-light portholes, which, by 
turning a crank, may be swung open when the vessel 
southern latitudes. Other special features are 
the provision of three-sided shelters facing to the 
stern, which will enable passengers to remain out on 
deck in stormy weather without being exposed to wind 
or spray; a large gymnasium and a darkroom. 


* PRINZESSIN 


was 
been 


vessel of her 


company 


dious, contain no upper berths; 


is in 
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A SIMPLE SAW SETTING AND GUMMING MACHINE 


The invention which forms the subject of the en 
graving annexed | 1 novel machine for setting and 
gumming saws, which machine has been patented by 
Mr. John |. Newburg, of Vicksburg, Miss 

The machine comprise a base, an upright frame 
irried by the LSE ind a plunger operated by a 
ever pivoted in the frame rhe base is formed with 

tran erse £rooyv which receives a removable mem 
er carrying a fixed setting-die of the shape shown 


Fig ) At one de of the fixed setting-die, the 


emovable member is provided with an inclined plane 
which is used in setting the saw-teet! In one of 
the recessed side of the plunger is a detachable 
angular die co-actin with the fixed setting-die. As 
shown in Fig. 3, the detachable die is provided with 
a square portion and an inclined portion, the latter 
conforming with the upper side of the fixed die. The 
plunger is yke-shaped; and between its forks a set 


ting-die is carried adjustable by means of a set-screw 


On the base of the machine a gage is arranged, con 
sisting of wing bail of wire, which is 
held ’ po I 1 se I 

To insure a niform etting of the iw-teeth, the 
gage is properly l ted so that the teeth will bea: 
against the wings mentioned By means of its set 


screw the setting-die carried In the plunger-yoke is 


then brought over the tooth next to that resting on the 


fixed dic The plinger is now forced down by means 
of the lever und the two teeth mentioned are sim 
ultaneously set The angular die on the side of the 


fixed die in the base of the 


plunger coacts with tl 


machine to force one tooth up; and the setting-<lic 


carried in the plunger-yoke forces the adjacent tooth 


down into the incline before mentioned By reason 


of the arrangement and novel form of the dies shown 
in Figs. 3 and 5, the teeth are flattened before they 
are set 

In order to use the machine as a gummer, the dies 
are all removed In place of the setting-die carried in 


f three gumming-dies is em 


the plunger-yoke, one « 


ployed, which gumming-die acts in conjunction with 


a correspondingly-formed notch in a plate placed on 


the base The plate is formed with ree notches, each 
adapted to receive a gumming-die e three gum 
ming-dies, one cuts the larger spaces of cross-cut 
saws: a second, the spaces of gang and band saws; and 
the third, the small paces of cross-cut saws Ar 
of the dies e placed In position in the plunger 
ind used in conju j with the corresponding no 

in the plate to eut spaces of the proper 

machine is readil onverted from 

a setter into a gummer! The con 

struction is such that a straight 


saw of any size can be set ol 


gummed without any mechanical 
skill whatever 
eee - 


FAMOUS BASALTIC COLUMNS 


K HOLDS®! 


b rho? HAMA F 

Scattered over the world are 
some famous basaltic columns, and 
among the most interesting are 
those which have been discovered 
in the extreme southeastern por 
tion of the Yosemite National Park 
a region so out of t way and 
inaccessible that few . e visited 
it Mr. Lukens, ex-Mayor of Pasa 
dena, has succeeded in photo 


graphing the columns, reproduc- 


which are given in the 
accompanying engravings. The de 
Devil's Post 


tions of 


posit is known as the 


Pile,” and is well worth the time 


sary to make the 





and trouble nece 
trip It is located on the 
fork of the San Joaquin River, in 
contrast to a rich 
Near by 


rec ognized, suggest 


middle 


green 
lava 


strange 
meadow above it. 
streams can be 
ing its origin. The columns crop 
out in various places 
ing like a honey-comb; at 
resembling a gigantic pipe- 
organ. The finest group is called 
the “Devil's Post Pile,”and stands 
directly on the bank of the river, 
showing a mass of magnificent col- 
umns from sixty to seventy feet in 
height and from eighteen inches to 
three feet in diameter. Some of the 
columns are perfectly straight; 
others are twisted and bent, and at 
one peint the entire mass has been 
so twisted and bent that it has the 


in some look- 
vast 
others 


appearance of flowing water. 
Earthquakes have played havoc 
with the columns; broken them 


off, toppled them over, so that in 
front of the array of piies there in 
a talus of broken columns resem 
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bricks, 
wherever found invariably arouse great 


Basaltic columns 
interest, and 


bling a pile of Titanic 


their presence has given especial significance to many 


localities. The rock is of undoubted volcanic origin, 


Yosemite can be 


and near the columns in the seen 
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THE NEWBURG SAW SETTING AND GUMMING 
MACHINE. 


The rock is 
hornblende, and is usually dark 


the flow of ancient lava made up of 


feldspar and augite or 


green, gray, or black in color The columnar form 


often takes has rise to much dis 


The 
semble crystals, and are so considered by 


which it given 


cussion prisms are five or six-sided, and re- 


many; this 


being denied by other authorities, while others again 


consider the strange prisms to be merely the result 


of a tendency toward crystallization. Be this as it 


may, the great mass in the Yosemite Valley resembles 
1 wall of crystals growing out of the earth; yet they 


iges of 


impeded 
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contraction, the due to tha 
fact or law that 


“the combined action of 


being 


possible 


hexagonal shape 


this is the only result of 
contracting forces acting in 


all directions in one plane.” 


Some of the most famous basaltic columns are to 
be seen in Nova Scotia, at Bergen Point, N. J., and 
in various portions of the Rocky Mountains and the 


Sierra The 


ie world over: 


Nevadas Giant’s Causeway, in Ireland, 


is noted t and the Palisades of the Hud 


son are examples of columnar structure. Perhaps one 


of the most interesting examples of these singular 


columns is found on the small island of Staffa, in the 


Hebride group, which is undoubtedly of volcanic 
origin his island appears to be built up of stone 
piles, and in olden times it was the belief of the 


people who lived on the adjacent islands that the 


columns were made by human hands. To the 
casual observer it would seem that the col- 
umns had been placed regularly in position and 


the earth piled on top of them. This island, in all 


probability, is the most famous basaltic formatic 
in the world, and is permeated in every direction 
with caves; the water having eaten into the interio1 


columns. One of the best known 
Musi The 


giving rise to sounds which are supposed 


and broken away the 


is the “Cave of water flows in through 


an opening 


to be more or less harmonious. This cave lies on the 


southern side of the island, extending inward in a 


northeast direction for about two hundred and thiriy 


feet rhe entrance is impressive, being seventy feei 
in height and fifty feet in width, with an architrave 
thirty feet high surmounting it On the sides cr 


perfect and beautiful columns of greenish-black color 


symmetrical and regular They range from eighteen 
to thirty-six feet in height, and give the appearance of 
still further 
out by the rhythmical surge of the sea which sweeps 


truly 


a huge organ, this idea being carried 


into the cave, producing a loud and musical 


that the 
wind, and 


sound It is rarely cave can be entered, as 


it faces the prevailing usually a heavy 


sea rolls in making it impossible for boats to live; but 


on rare occasions visitors have made the trip and 


have described many beauties of structure which are 


not discernible from the mouth The ceiling is par 


ticularly beautiful, the columns being so worn away 
that they 


Around the edges a white or yellow substance, 


show the scar of the hexagon alone or its 
shape. 
looking like lime, has exuded, filling up the crevice 
so that in effect there is a colossal mosaic 

rival in the basaltic 


The Giant's Causeway has a 


ars ago in the Orange 





formation discovered a few 


Mountains, of New Jersey This 
formation has been traced about one 
thousand feet aiong the face of the 
mountains, and presents a com 


front of hexagonal co! 


umns perfect in detail and ranging 


manding 


from thirty to one hun 
The 
markable for their size, some being 


in height 
dred feet. columns are re 
four feet across a single side, while 
from 
two and a half feet across the sides. 


the smallest range two to 


These gigantic columns present a 
most impressive front, and the con 
them and 
Causeway can be re 
that the 
hardly 
from 


trast between those of 


the Giant's 


alized when it is known 


columns in the latter are 


twenty feet in height and 


fifteen to twenty inches across. 


The Orange Mountain columns 
eccupy what was once an ancient 
voleano The molten matter was 


forced out through the fractures or 


the inclined ledges of the rock to 


the surface, where it has cooled 


into the peculiar five or six-sided 


shape In almost every instance 


these deposits are inaccessible or 
difficult to 


thorities in the 


approach, but the au 
Yosemite, it is said, 
propose to make a trail to this new 
wonder of the National Park, so 


that it can be easily reached, and 


it will soon take its place among 
the great attractions of this re- 
gion. 

ar 


In his annual report, Prof. Pick- 
ering, of Harvard College Observa- 
tory, again refers to the need of a 
large telescope in the Southern 
Hemisphere to carry on work which 
cannot be done in the North. It is 
of the highest importance to pro- 
vide for special work on the ex- 
treme Southern stars, and a great 
telescope installed in some elevated 
station in the Southern Hem- 
isphere, at Arequipa, Peru, for ex- 
ample, is necessary. 
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UNIQUE ELEVATED-UNDERGROUND STREET 
RAILWAY IN BOSTON, 

BY d A STEWART 

Boston’s new elevated railroad, soon to be set in op- 

eration, presents many features of interest, but none 


is so unique as igenious plan of connection be- 


tween the new elevated system and that thoroughly 
appr nstruction—the subway It is not every 
cit t can run an elevated railway underground; 





ACCEPTED TYPE OF CAR, 


Boston is about to do When the 


Elevated Railway Company, which, under 


and this is what 
plans of the 
the act of 1897, had been submitted to the Board of 
Railroad Commissioners, for approval, were examined 
by this commission, it was found that they rendered 
necessary extensive alterations at the Pleasant Street 


entrance to the subway, which would cut off all con 





ELEVATED COMPANY’S INCLINE, LOOKING NORTH TO SUBWAY ENTRANCE UNDER 
PLEASANT STREET. 


nection between the subway tracks and the surface 
tracks on Shawmut Avenue and Tremont Street. 

The position taken by the company was that train 
service on the elevated road was practically a neces 
sity; and that all surface cars from Shawmut Avenue 
and Tremont Street should consequently be excluded 


and the two outer tracks of the subway be devoted ex- 





TRAVELER USED IN 


ERECTION. 
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clusively to the elevated service. The Boston 
Transit Commission, on the other hand, held 
that a new subway on Washington Street 
should be built to accommodate elevated train 
service. It was deemed inexpedient by them 
to adopt a plan of operation, or to make alter- 
ations in thesubway which would prevent sur- 
facecars from entering it atthe Pleasant Street 
terminal. It was proposed by the Transit Com 
mission, with a view to providing for both 
the elevated and the surface cars, that the 
Elevated Company make connection within 
the subway with the tracks now devoted to 
the Shawmut Avenue traffic, which connection, 
it was claimed, could be made with but little 
expense and without material alterations of 
the company’s plans for approach to the sub- 
way. Moreover, this would leave the con- 
nection with the two Tremont Street tracks 
unimpaired and ready for use at such time 
in the future ag another and better route 
for the elevated road should be secured. 
The plan of the Elevated Company, how- 
ever, carried the day and won the uncondi- 
tional approval of the Board of Railroad 
its provisions the in- 
joined within the 
with the present inbound 
track, and the outbound elevated 
track is connected with the present outbound Tretraont 


Commissioners. By 


bound elevated railway track is 


entrance to the subway 
Shawmut Avenue 
Street track, thereby doing away with all connection 
between the surface tracks and the subway. 

The Transit Commission has held that this plan in 
volves a radical departure from the plan and purposes 
It is pointed 
out that the route for the subway selected by the Leg- 
islature was well adapted to a service of street cars 


of the subway as originally designed. 


running singly 
or in pairs, but 
that it was not 
so well adapted 
for a train ser- 
vice, for which 
a route with 
fewer curves 
and less severe 
grades would 
have been het- 
ter. It is de- 
clared that the 
original char 
ter of the Bos 
ton Elevated 
Railway 
pany, 

formed part of 
the same leg 
islative act 
which 
ized the con- 
struction of the 
subway, did 


Com 
which 


author- 


not contem 
plate the run 
ning of the 


cars of the 

company 
through the subway. The subway, ft is claimed, was 
constructed to meet the requirements of surface lines 
only As is well known, a large expenditure was in- 
curred at the Pleasant Street terminal to admit the 
traffic of two tracks on Tremont Street, south of Pieas- 
ant Street, and of the two tracks on Shawmut Avenue 
to be consolidated on two tracks within the subway 

















RELAYING PIPES ON SURFACE STREET OVER THE ELEVATED, 


without grade crossings. This expensive construction, 
it appears,- has now been rendered useless by the alter- 
ations required to meet the Elevated Railway's plans. 

The work of making these changes has involved the 
taking out of the former incline which rose to the sur- 
face at Pleasant Street, the removai of two tracks, and 
the extension of the subway to a distance of about 4 
feet under Pleasant Street, to avoid a grade crossing. 
This work has involved an expenditure by the city of 
about $300,000. 

The Elevated Railway’s route traverses Washington 
Street north from Dudley Street to Castle, turning 
west on Castle to Emerald Street, whence it describes 
a curve as it crosses the Boston and Providence and 
Boston and Albany Railroads. The tracks are support- 





RESISTANCE COILS UNDER CARS. 


ed on two substantial stone piers over the railroad 
crossing, and carried to a high retaining wall of mas 
onry on the north side of Castle Street. A storage 
battery building, with 2,500 horse power to aid cars up 
the incline, is located at the head. The incline which 
leads directly into the subway is 540 feet long and 40 
on private property, parallel 

s similar in construction to 


feet wide It is built 
with Porter Screet, and 
the subway. Its high wasonry retaining walls are 
Its bed is of con- 
The 
gradient commences at 2.48 per cent; increases to 3.8 


surmounted by a neat brick parapet. 
crete on waterproofing, with the requisite drains, 


per cent at the curve, and after crossing Corning Street 
to 5 per cent 
By the changes necessary to make connection be 





CONSTRUCTION OF DUDLEY STREET TERMINAL. 
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tween the elevated and the subway, as has been stated 
two tracks have been abolished in the subway between 


Hollis Street and Pleasant Street rhe alteration also 


renders useless the sub-subway which was constructed 
it Bovyiston Street to avoid a grade crossing. 

Moreover, the entire rearrangement of the urface 
of Pleasant Street has been rendered necessary New 


wer and water pipes have been built, as well as new 


surface track 


\ unique tranafer station will be located at the 
Pleasant Street terminal Under the new order pas 
sengers on the surface line (whieh will run only to 


this point) will perform the paradoxical feat of de 
scending to take the elevated 

At the Haymarket Street or north terminus of the 
subway, the convergence of underground and elevated 
has been comparatively a simple feat In this case, 
the plans of Commission and company were coinci 
dent from the beginning, and no drastic change is in 
volved, The elevated simply takes advantage of the 
slope already existing to run into the subway. Com 


ing south over the new Charlestown Bridge en route 


from Sullivan Square the elevated train will turn 
west on Causeway Stree outl igai it Haverhill 
Street, to descend directly into the ubway Chere i 
no earthwork, bi the steel superstructure will be 


maintained on pillars constantly decreasing in height 
at a practically continuous grade of 5 per cent. The 
north terminus will also have a transfer station to be 
omposed of elevated station above and surface plat 
form below 

The type of cars chosen by the Boston Elevated 
Company, as shown in our illustration, are fitted with 
the Sprague electric control and with Westinghouse 
motors. The elevated cars will move in trains of three 
to five cars, with complete motor equipment on each 

r; an arrangement that enables them to be run sep 
irately if required 

in order to facilitate rapidity, the plans approved 
by the Railroad Cemmissione provide for only a 
very few stations. The surface cars will furnish ac 


commodation for short distances It is evident that 
unless elevated trains can run a considerable distance 
without a stop, there is no saving in time. As laid out, 


there will be a reduction of two-thirds of the schedule 
time 

Under the new regime of combination of subway and 
elevated, Boston's street railway patrons will travel 
faster within the heart of the city than they do upon 


its borders 


THE STEEPEST RAILWAYS IN THE UNITED STATES. 
BY VALDON FAWCETT 

The New World enjoys the distinction of possessing 
the pioneer mountain-climbing road as well as the 
steepest The line referred to is the railway which 
ascends Mount Washington, in the White Mountains, 
New Hampshire, the highest peak east of the Rockies 
in America The Mount Washington road, the con 
struction of which occupied the three years from 1866 
to 1869, has the exceptional ascent of one foot in 2.67 
feet In point of steepness of grade the nearest ap 
proach in this country is the Pike’s Peak Railway, 
another American mointain-climbing road, which has 
a grade of one foot in rour. The Pilatus, the most near 
ly perpendicular of the European roads, has a grade 
of 48 in 100 

The trip to the summit of a mountain via a rail- 
road equipped with modern safety devices is fraught 
with very little danger. Indeed, in the third of a cen 
tury that the Mount Washington road has been in 
operation, not a single passenger has been injured 
All the mountain-climbing railways in which American 
engineers take such pride are of the type known as 
the “cog road.” The trains, each consisting of a loco 
motive, tender and one small passenger coach, run on 
three rails, two of the ordinary pattern and a “cog 
rail,” in the center of which runs the cog wheel of 
the locomotive, thus propelling the train. The appli- 
cation of the cog principle to the propulsion of cars up 
an inclined railway was the invention of Sylvester 
Marsh, who had to undergo the vicissitudes that pro 
verbially come to inventors. When, after months of 
work, he finally made a model of his proposed road 
and exhibited it to the New Hampshire Legislature, to 
which he had made application for a charter, one 
skeptical lawmaker sneeringly proposed giving him a 
charter for a road to the moon. It was eight years 
luter that the first diminutive snorting engine reached 
the summit ef Mount Washington, 6,291 feet above the 
level of the sea, and the achievement represented an 
expenditure of fully $150,000; but when the success of 
the innovation was assured, Swiss and German en- 
gineers hurried to America, and it was decided forth- 
with to adopt the principle in the construction of a 
reed up Mont Riga. 

The hump-back locomotives which drag the dumpy 
little passenger coaches up the great, rocky hillside 
are unquestionably the queerest appearing engines in 
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the world The first engine constructed, which, by 
the way, was one of the greatest curiosities at the 
World’s Columbian Exposition, in Chicago, in 1893, 
had the upright type of boiler suspended on trun- 
nions, as it was thought it must be kept vertical, but 


owing to the changes in grades, it would oscillate 
and form a dangerous opening in the footboard. Worse 
than all was the fact that there was no device for 
feeding water to the boiler, so that the only plan to 
pursue was for the train crew to fill it up before start- 
ing, go as far as they could with safety, and then let 
the steam down again and fill up the boiler from pails 
of water Still, it was this certainly crude machine 
that demonstrated to the world the practicability of the 
mountain-climbing locomotive. 

The engines now in use have the ordinary type of 
locomotive boiler, but are somewhat shorter owing to 
of the track The boilers are set in 





the steepness 
the frames with the front ends a foot and a half lower 
than the back, so as to strike a medium between the 
flat and sharp grades. To eliminate all danger, all the 
locomotives have double drivifg shafts and gear. Not 


to burden the reader with a technical description, it 
may be explaine that each of these iron horses is 
two pairs of cylinders, each pair being connected with 


1 toughened steel crankshaft The dozen teeth of 
the crankshaft bite against the sixty-four teeth on 
the main or driving axle. On this axle, too, is the main 
cog wheel, which méshes in the cog rail in the center of 
the track and sends the locomotive forward six feet 
at each revolution. 

Like the wiry little burros which they have dis 
placed, these bantam engines have wonderful power 
Imagine a building 3,700 feet in height, if such a thing 
were possible, and a block of granite on the ground, 
weighing eighteen tons. If such a piece of stone could 
be lifted to that height in a little over an hour, the 
engineering world would stand aghast, and yet this 
is practically what each of these little locomotives 
does on every trip. At the steepest part of the Mount 
Washington road, the famed Jacob's Ladder, the track 
has a rise of nearly two thousand feet to the mile, 
and during a test on this part of the line a locomotive 
was found to transmit to the cog wheels more than 
five hundred horse power 

In coming down the mountain no steam whatever 
is used, gravity alone doing the work and the ma- 
chinery holding back. The time consumed in making 
the trip from the base of the mountain to the summit 
is about one hour and fifteen minutes At the be 


ginning of the trip the passengers are all seated at 


ut before the ascent is half completed the windovy 
are all closed, for the atmosphere is decidedly sharp, 
even though the cities below are sweltering in heat. 
The mountain trains move very slowly, so slowly, in 
fact, that any person could easily step on or off the 
car while it is under full headway 

While not so steep, the Pike’s Peak Railway, in 
Colorado, is of considerably greater length than its 
counterpart in the eastern part of the country, and 
carries passengers to an elevation of fourteen thou- 
sand feet, where in midsummer they are often caught 
in a fierce snowstorm driven by a fifty-mile-an-hour 
wind. The line up this most remarkable peak of the 
Rocky Mountains was first projected about sixteen 
years ago, but was abandoned. Actual grading com- 
menced in 1889, and the golden spike was driven in 
1890. The average grade is about sixteen per cent, al- 
though in places it is as steep as twenty-five per cent. 
As in the case of the Mount Washington road, al- 





ready described, there is fastened to the cross ties, be- 
tween the rails, a unique type of rail, into the notches 
of which roll the teeth of a huge steel cog wheel, draw- 
in; the train forward, literally inch by inch, until 
the entire nine miles of the ascent is covered The 
roadbed is from fifteen to twenty-five feet wide, and 
has been cut from solid granite. Nearly two hours is 
required to travel the length of the road in either 
direction, and that this form of mountain climbing is 
somewhat expensive may be appreciated when it is 
stated that the members of a far rs’ convention whic! 
recently chartered the four 1ins or, in othe words, 
six passenger coaches for a trip up Pike’s Peak, paid 
2,700 for the privilege. 

Even the traveler making the ascent on this road 
would scarcely appreciate the amount of study devoted 
to the difficult problem of its construction by the best 
engineers and mechanics or the perils and hardships 
which attended the survey and the actual work of lay- 
ing the metal highway. Camping out, climbing 
over mountains covered with fallen timber and jagged 
rocks, the occasional intense cold, terrible snowstorms 
often attended with high wind and the difficulty of 
getting: provisions, made the obstacles to this under- 
taking almost insurmountable. A feature of the Pike's 
Peak line is that there is no trestle work whatever, 
the four short bridges being of iron, resting on solid 
masonry. To prevent the moving or sliding of the 
track-—a contingency which is, of course, the remotest 
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of possibilities—owing to its enormous weight and the 
effect of varying temperature upon iron and steel, 
nearly one hundred and fifty anchors are embedded 
jnto the solid rock or masonry at varying distances 
along’ the route. 

The rack or cog rails are each less than seven feet in 
length and very heavy. The teeth were cut from the 
solid piece by machines especially constructed for the 
purpose. So particular were the constructors, that the 
contract for making these rails required that each 
tooth be within the fiftieth part of an inch of the 
specified size On the Pike’s Peak road there are two 
cog rails set a couple of inches apart. As in the 
case of the other American mountain-climbing railway, 
the locomotive pushes the car in ascending and pre- 
cedes it when descending 

On the summit of each of the mountains reached 
by rail the United States government maintains an 
observatory and signai staion The observatory on 
Pike’s Peak is the highest in the country. The first 
building, erected in 1876 and which afforded the first 
signal officers shelter, is quite small and was aban 
doned in 1882 for the more commodious stone house 
built in that year under the direction of Chief Signal 
Officer Gen. William B. Hazen. At the summit of 
Mount Washington there is also a hotel, heated by 
steam, and capable of accommodating two hundred 
persons. It is frequently crowded to its capacity by 
the people who remain on the summit over night to 
witness the sunset and sunrise. On the summit of 
Mount Washington also is the office of Among the 
Clouds, the only newspaper printed on the summit of 
any mountain in the world. For more than a quarter 
of a century this novel publication has appeared regu- 
larly. Two editions are printed daily during the sum- 
mer months in as complete a little printing establish 
ment as a person could expect to find anywhere. The 
copies of the paper, which are to be mailed to all 
parts of the country, are taken down the mountain on 
“mail trains,” sled-like vehicles which coast down 
the steep stretches of the mountain railway at terrific 
speed. 





Automobile News, 

Alfred C. Harmsworth, the London publisher, owns 
no less than eleven horseless carriages, eight being 
driven by gasoline motors, two by steam and one by 
electricity. He also employs a number of steam trucks 
for transporting magazines and newspapers from his 
various publishing houses. 

The Automobile Club of America has taken up the 

ct of | ing substantial signposts upon the lead 
ing highways. Automobilists, as well as others using 
the country roads, have complained for a long time 
about the lack of adequate signboard information. In 
many cases the old signs are allowed to decay or 
the information beccme illegible. The State and 
county authorities do not seem inclined to give at- 
tention to the matter. It was unanimously decided 
by the delegates of various automobile clubs to erect 
signposts of a uniform character, pointing out clearly 
the best roads between the principal points. The signs 
are to be like those used in France, made of iron, and 
practically indestructible. The route from New York 
to Boston will first be provided with these signs 
Other routes, such as those from New York to Albany 
and possibly from Albany to Buffalo, and those on 
Long Island, will probably be attended to first It 
is hoped in a short time, with the aid of these posts, it 
will be possible to travel with ease from Niagara Falls 
to Boston 

One of the heaviest automobile vehicles which has 
yet been constructed in France is the great hauling 
wagon built for the Say sugar refinery, to be used 
between the works and the railroad stations It is an 
electric vehicle, and has been built at the Postal-Vinay 
works at Paris; it made its debut last year at the 
automobile féte at Vincennes, and since then has made 
good service in hauling heavy loads. The average 
load of merchandise is 11 tons, and as the vehicle and 
accumulators weigh as much as 13 tons, a total of 
24 tons is reached The electric motor, of special de 
sign, develops 20 horse power at normal running, but 
for heavy pulls may reach as high as 40 or 50; its 
speed is considerably slower than for the ordinary 
electric automobile. The vehicle travels at an aver- 
age speed of 3 to 4 miles an hour on level road, this 
being considerably greater than the mean speed made 
by horses in like case. Even on grades it has proved 
very efficient and powerful; in one case a test was 
made on the well-known grade of Corbeaux, reaching 
10 per cent, and it climbed up without difficulty at a 
speed of 2 miles an hour. During the month the reg- 
istering instruments showed a consumption of 200 
amperes at 155 volts, making 31,000 watts, or 40 horse 
power. The Say refinery is quite satisfied with the new 
system, and estimates that the vehicle gives an econ- 
omy of $4,000 a year over horse vehicles; this figure 
includes the maintenance of the accumulators. 
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Sclence Notes, 
the founder of the famous lead pen- 


at Nuremberg, at the age 


Johann Faber 
cil factory, died 
of eighty-four years 


January 15, 


of an 
to be restored by the Ger- 


At Hohkénigsberg, in Alsace, the remains 
early mediwval castle are 
man Emperor in the same way in which Pierrefonds 
was restored by Viollet-le-Duc. 

Large numbers of gold and silver medals have been 
Paris Exposition, but the expense has 
government to such an ex- 
Gold and 


awarded at the 
evidently frightened the 
tent that only bronze medals will be given. 
silver medalists can have their medals struck in pre- 
cious metals, provided they will pay for the same. 

A bill is before the Kansas legislature asking for an 
appropriation of $10,000 with which to purchase poison 
to exterminate prairie dogs in Western Kansas. They 
are destroying thousands of acres in the western part 
of the State. Prairie dog wardens are to be appointed 
for each township to scatter the poison in the prairie 
dog towns 

The stereoscopic fluoroscope, a description of which 
AMERICAN some time 
The 
motor mercury break, which 


The ScrentTiri 


was published ir 
ago, has undergone one or two improvements. 
most important is in the 
can be used with any coil. ‘This break will work any 
current from 12 to 100 volts, and by its utilization the 
brillianey of the image on the screen is considerably 
increased, and the flickering entirely obviated, which 
is a valuable desideratum. By the use of the Macken 
zie Davidson break, the time of exposure is also con 
siderably lessened if high voltages are utilized 

The 
State of New 


furnishing farmers who live in the 
York with desirable reading matter is 
carried out by the College of 


under the provisions of the Nixon 


plan of 
being Agriculture of 
Cornell University 
Bill. The plan is to furnish each farmer with a series 
of lessons benring upon certain fundamentals of agri- 
culture, for instance, the formation and cultivation of 
the soil, how the plant grows, and the nutrition of the 
animal. The lessons deal with principles; they incite 
thought and 
tions which the reader is expected to answer and re 


study They are accompanied by ques 


turn to the College. These lessons form excellent ma 
texial for discussion at grange, institute and club meet 
ings. Applications may be addressed to the College of 
Agriculture at Cornell University, Ithaca, N. Y. 


The Royal Botanical Society of Great Britain pro- 
| h a large botanical institute at their 
rardens at Regent's Park, London. The work will be 


April next. At present the buildings 


in the metropolis comprise a museum, 


commenced in 


of this society 


lecture theater, a small library and herbarium. Prob- 
ably the new building will resemble somewhat the in 
stitutions of the society already in existence at Dub 


lin, Edinburgh, Oxford and Cambridge Its necessity 


has been felt for some time past, especially by intend 
who at 


ing emigrants, present go to Germany to ac 


quire their instruction, but would stay in London were 


there a proper establishment Endeavors are to be 


institute with the London 


become one of the teaching 


made to affiliate the new 
University, so that it may 
schools incorporated with that body. 

While excavating for a cellar in Marietta, O., a few 


hundred feet from the famous Mound Cemetery, the 
workmen dug into a mound builder's grave, which was 
supposed to be 2,000 years old. The grave was cov- 
stones with 3 inches 
When the 


the bones of a large man were 


ered with three layers of heavy 


of fine white sand between each layer 


third stone was raised 
In the bones of each hand were solid cop- 
per axes The 
Large bits of charcoal were also found in the 


discovered 


bones crumbled on exposure for an 
hour 
grave, as were the bones of wild animals supposed to 
have been deer [he grave was walled in on all sides, 
and also the top and bottom, with heavy stones. The 
body of the mound builder sat in an upright position, 
with the hands in a position as if supporting the body 


The grave was 2' feet wide by 2% feet long and 5 
feet deep, and the stones surrounding it were easily 
broken with the fingers, as they were very soft. 

The pearl fishery off the coast of Tuticorin, which 
commenced on March 12 last and continued until the 
28th of the same month (work having to be suspended, 
owing to the unwillingness of the divers to: continue 
the fishing), has failure. This 
result is partially due to the immaturity of the oys- 
It was 


resulted in a dismal 


ters and the low prices realized in their sales. 
profit resulting from the fish- 
$43,600, instead of which 
The government in 


estimated that the net 
ing would aggregate about 
$670 realized. 
but the work proved disastrous to the 
thus suc 


only about were 
curred no loss 

fishermen The 
ceeded in keeping down prices, and wher it was dis 


were immature, .\nd 


merchants combined, ind 


covered that the oysters pearls 


a panic set in, am. the ces 
sation of work followed, If the fishery had ben post 
more profitable results might ha’e en 


were consequently scarce 
poned a year 
sued, but the oysters were only four years old and too 


young to be fished. 


Scientific American. 


Enginecring Notes, 
The monumental gateway of the Paris Exposition 
with its surmounting statue has been sold for $2,000 
to a dealer in scrap iron. 


A large Milwaukee concern recently made a casting 
weighing 110,000 pounds, to serve as a bedplate for a 
blowing engine for the Carnegie Steel Company, Pitts- 
burg, Pa. About 125,000 pounds of metal were poured 
in the process of founding. 


The Chicago and Northwestern Railway, in order to 
enter Peoria, Ill., from Sterling has purchased the 
entire village of Pottstown, and will move all the 
houses in order to occupy the site of the town with 
tracks. 

Moscow is probably the worst paved city in the 
world. Great cobblestones driven by hand into a loose 
bed of sand form a roadway which is always dusty in 
summer and muddy in autumn, and in many of the 
roads there is no attempt at a roadway of any kind. 
The streets are badly watered and cleaned. The year- 
ly expenditure for these two operations is only about 
$155,000. 

The Manufacturers’ Association of New York re- 
ently appropriated the sum of $2,000 for an industrial 
scholarship, including the cost of tuition for four years 
and incidental expenses. The purpose of the associa- 
tion in providing means for the industrial education 
of a young man of Greater New York is to encourage 
young men to qualify themselves for leadership in in- 
dustrial pursuits by adding to the dignity of labor the 
advantage of trained hands directed by developed 
minds. A commission has been appointed to arrange 
the details and to conduct the examination of the can- 
didates. 

In 1900 the Baldwin Locomotive Works built 1,217 
engines, of which 363 were exported to foreign coun- 
tries; 426 were of the Vauclain compound system; 48 
were electric, and 6 were compressed air locomotives. 
The total weight of the product alone was 192,777,900 
pounds, says The Railway Review, involving the con- 
sumption of 52,000 pounds each of forgings and cast- 
ings, and the consumption of 90,000 tons of coal. As- 
suming that the average length over all of each loco- 
motive and tender is approximately 60 feet, the year’s 
product would form a continuous train nearly 40 miles 
in length. The average weight of the locomotive and 
tender for 1900 empty was 158,500 pounds, the average 
weight of the locomotives and tender empty for 1890 
was approximately 106,000 pounds. 


India affords a splendid ground for the sale of cal- 
cium .carbide, inasmuch .as there are no native pro- 
acetylene: gas is in great 
while \its developments are limitless... At the 
present time the calcium carbide is being sold retail 
at less than twelve cents per pound. Considering that 
the English company, which has a large export trade 
with India, cannot retail the article at less thaa 25 
cents per pound, it is evident that the country is being 


ducers of the article,s and 
favor, 


exploited by some producers, who are desirous of en 
couraging the employment of acetylene gas by floo- 
ing the market with immense quantities of carbide. By 
this means it would be possible to. transport the ar- 
ticle from a European country and to sell it at a very 
low price, the producers recouping themselves upon 
the large quantities disposed of. 


For some time past complaints have been made re- 
garding the inadequacy of .the dock’ accommodation 
of the port of London. Steamers arriving in the 
Thames often have to wait days before they can ap- 
proach the docks to have their cargoes discharged. 
Attempts are being made to improve the insufficiency 
of berthing space, etc., but the alterations are not being 
carried out with a speed commensurate with the rapid 
development of the traffic of the port. - The Thames 
which is responsible for the adminis- 
are engaged upon the 


Conservancy, 
tration and welfare of the river, 
construction of a channel from the Nore to Gravesend 
1,000 feet in width by 26 feet in depth; from Gravesend 
to Grayfordness, 1,000 feet wide by 24 feet deep; from 
Royal Albert Dock, 500 feet wide 
by 22 feet deen, and from the Rvyal Albert Dock to 
Millwall Docks, 500 feet wide by 18 feet deep. The 
work is completed as far as Gravesend, and rapid pro- 
It is 


Grayfordness to the 


gress is being made with the rest of thé work. 
River Thames up to the same 
Mersey and the Tyne. 


intended to bring the 
standard of efficiency as the 
At present, there are only eight vessels that cannot 
come up the river at all tides. The reason that the 
improvements have not been carried out before is. due 
To defray the cost of the 
that an additional 


to the want of funds 
present extensions it is estimated 
income of $750,000 per annum will be necessary Ex 
tensions are also being carried out at the Surrey Com 
mercial Docks on the south side of the river; $3,000 
000 has already been expended, and another $1,250,000 
will be necessary to complete the work 
will cover an area of 21 acres, with an entrance lock 
from the river 550 feet in length by 80 feet wide, and 


a depth on the sill of 33 feet. 


The new dock 


7? 


Electrical Notes, 

Prof. Fleming, of London University, is now con- 
ducting important experiments in connection with the 
transmission of electrical energy. It is said that the 
professor has discovered means by which power can 
be distributed without wires by utilizing ether. 

Shower baths are being put in the Paris telephone 
exchanges for the use of the telephone girls. It is 
thought that this will aid them in keeping their health. 
In America the girls in many telephone exchanges 
have long enjoyed this comfort. 

A gutta percha substitute has recently been patent- 
ed. It consists of a mixture of pulverized peat and 
resin oil. The peat is dried thoroughly and is then 
pulverized and sifted until it is about the fineness of 
flour. It is then mixed with equal parts by weight of 
resin oil and two per cent of amy! acetate. It is then 
stirred and worked until it forms a smooth dough-like 
mixture. It can be worked into shape, and is semi- 
hard like gutta percha. 

In 1881 the Savoy Theater was lighted with electric- 
ity, and was probably the first public building to be so 
lighted. The public seemed to feel that there was 
great danger in the new illuminant. Mr. D’Oyley 
Carte showed that the pilot light of the gas chande- 
lier was always kept burning, so that the auditorium 
could be flooded with gaslight at a moment's notice. 
He then smashed an electric lamp bulb to show that 
there was no danger from this source. The audience 
was invited, after the performance, to go behind the 
scenes to see the electric lighting on the stage. 

The new plant of the Natural Food Company will be 
located at Niagara Falls. It will control the business 
of the Shredded Wheat Company, Worcester, Mass, 
The building will have many unique features. It will 
be five or six stories high, and will be buiit entirely 
of enameled brick, steel and glass. There will be u 
roof garden on the roof. The plant will be run by 
electric power furnished by the Niagara Falls Power 
Company. Niagara Falls is a center of railway com- 
munication, and the cheap power and the number of 
visitors which are sure to come each year will doubt- 
less make the move of the company very successful. 

Two inventors of London have devised an instru 
ment, upon the penny in the slot principle, to be em- 
ployed in connection with telephones. The apparatus 
consists of a small box, fitted with the ordinary receiv- 
ing hook. This hook is locked in position, until the 
insertion of a coin, when it is automaticaily released 
by the action of the coin falling within the box, For 
the benefit of commercial houses, where the insertion 
of coins, whenever a call is desired, might occasion 
inconvenience, the inventors have devised an altern2 
tive arrangement. Instead of placing a coin in the 
machine to release the receiver, it 
to detach the receiver from the hook in the ordinary 
but in so doing a small ratchet wheel within the 


is only necessary 


way, 
box revolves one notch, the notch being eguivalent to 
the coin’s value. Should the person who rings up be 
unable to establish communication, the operator at the 
exchange can, by pressing a button, which, by means 
of an electric current, causes the ratchet wheel in the 
return one notch. The English “iovernment 
their State telephone system upon 


box to 
are inaugurating 
the Toll system, and probably this contrivance will be 
given a trial, since it will obviate the necessity of re- 
cording every call at the exchange. 

The Gustav Constanz Electric Company of Hamburg 
have recently erected a plant consisting of a windmill, 
a dynamo, a battery of accumulators and electric mo 
tors at Wittkiel, near Kappelin, for the electrical util- 
ization of wind power to generate the electric light for 
the town of Wittkield. The wind motor, which has 
been designed by Mr..C. P. Neumann, of Wittkieid, is 39 
feet in diameter, has a wind area of 1,000 square feet, 
and develops more than 30 horse power. Its average 
speed is 11 revolutions per minute, which is governed 
by an automatic adinustment of the vanes, The dyna- 
mo-is shunt wound, and when the wind velocity is 8 
feet per second, makes 700 revolutions per minute, 
force at 160 volis of 
terminal 
while the negetive 


generating an electromotive 
120 amperes. The 
nently joined to the battery pole 
feld terminal is attached to the switch of the regu- 
lating cells in the charging circuit. It is stated that 
regulation, nor is 


positive field is perma- 


the dynamo requires no manual 
there any attachment supplied for automatically dis- 
connecting the dynamo, since the motor apparently 
satisfactorily Ap automatic 
switch is provided, however, in the discharge circuit 
in order to maintain the voltage at 110 volts. Large 
connected with the dyna 


maintains its speed 


electric motors are directly 
mo with starters and speed regulators inserted in the 
installed, 


connections. This plant was experimentally 


simply to ascertain whether the wind power could be 
employed for electrical generation, and the triai proved 
80 eminently successful that the erection of a larger 
plant, consisting of several wind motors and dynamos 


is contemplated, 
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DEATH OF PROF. ELISHA GRAY. 
Elsewhere in thi issue we illuetrate ind deacribe 


the last invention in which one of the electrical pio 


neers was engaged The career of Prof. Elisha Gray, 
D.S« was a most pathetic one He vas a man of 
marvelous talent and ingenuity ind in the opinion of 
many who have calmly weighed all the evidence, it 
i ikely that he will receive justice at -the hands of 
future historians by being immortalized as the in 
ventor of the peaking telephone The litigation in 
the early history of the telephons which was of the 
most complex nature, finally resulted in the decision 
that Prof. Bell was the inventor of the telephone, and 
as such was entitled to the credit and profits which 


would naturally accrue from such an important in 
vention, but many persons hold that the victory was 
a technical and corporate one, rather than one based 
On science 

Prof. Gray was born at Barnesville, O., in 1835, and 
commenced his career as a blacksmith, and also served 
an apprenticeship to a carpenter and boatbuilder 


At Oberlin College he constructed the apparatus used 


in the classroom for experiments, and acquired th 
know ize of that time I reg | to ectricity and 
if appli itione rte pent five yea pliegme ana 
ix year later obtained | first patent, this was the 
percursor of some fifty others His first patent was 


granted on an automatic self-adjusting telegraphic re 
lay In the early seventies he devoted great attention 
to the phenomena of sounds transmitted over tele 
graph wires—electro-harmonic telegraphy In pursu- 
ing his investigations he made a discovery to which 
the invention of the telephone was largely due. He 
relates it in his own word 

My nephew was playing with a small induction coil, 
taking shocks, for the amusement of the younger chil 
dren He had vonnected one end of the secondary 
coll to the zine lining of the bathtub, which was dry 
Holding the other end of the coil in his left hand, 
he touched the lining of the tub with the right In 
making contact, his hand would glide along the side 
for a short distance At these times I noticed that 
a sound was proceeding from under his hand at the 
point of contact, having the same pitch and quality 
as the vibrating electrome 

On February 14, 1876, Prof. Gray filed a caveat in 


the Patent Office at Washington with the expectation 


of perfecting the “art of. tranemitting vocal sounds 
telegraphically Prof. Alexander Graham Bell and 
Prof. Dolbear were worker in the ame line, and it 
is said that Prof. Bell patent w ipplied for a few 


hours earlier than Gray therefore the former 1 

ceived the patent In the litigation which ensued, Gray 
alleged that his caveat had been on file before Bell's 
application, and he contended that there had been col 


lusion with an official of the Patent Office rhe courts 


decided. however, that this was not the case, and ruled 
izainet the Chicago inventor Prof. Gray parted with 
his righte to a company whose name was The Har 


moni Telegraph Company, by which transaction the 
Western Union was retired from the fleld 

Another of Prof. Gray inventions was the telauto 
graph, which was so far an improvement on the tele 
phone and telegraph as it transmitted the actual writ 
ing of the merssagt He also invented various tel 
graph and telephone tastruments and appliances and 
the last work on which he was engaged was the pe 
fection of a eystem of underwater fog signal which 
ia fully described in the present issue As an inventor 
he sought to avoid mul 
tiplicity of mechanical 
devices Intricacy to 
hia mind was a failure 
He sought to make elec 
tricity do its work dl 
rectly, and all his de 
vices were to this end. 

eee — 
A NEW FLYING 
MACHINE 

An ingenious flying 
machine has recently 
been designed by a 
Scotchman, Mr. G. L 
O. Davidson, of Inch 
marlo, Scotland 

Mr Davidson has 
based his machine upon 
the principle of the 
flight of ihe bird. In 
fiying, a bird does not 
propel itself through 
the air, but glides for- 
ward by opposing the 
resistance of its wing 
surface to the air. It 
will be recollected that 
both Lilienthal and Pil 
cher adopted this the 
ory in their respective 
machines, and were em- 
inently successful in 





MR, DAVIDSON'S FLYING MACHINE, 


Scientific American, 


gliding downward through the air from an eminence, 
and although they ultimately met their deaths during 
the course of their experiments, their untimely ends 
were not due to faulty theories, but through mishaps 
to their apparatus. In flying, a bird flaps its wings 


THE LATE PROF. ELISHA GRAY. 


up and down, which has the effect of raising it in a 
vertical direction, and then between the beats it glides 
forward, and the constant repetition of this action 
produces forward flight In the smaller quick-flying 
birds these movements are scarcely discernible, ow.ng 
to the rapidity with which the wings are flapped, but 
with the heavier and larger birds, such as the alba 
tross and gull, the movements are perfectly distin 
guishable 

rhe result of these investigations convinced Mr. Dav 





PLAN VIEW OF FLYING MACHINE. 
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idson that the successful flying machine must be heavier 
than the air, and that it must not be raised by means 
of the balloon, but by a mechanical agency in which 
the vertical raising power should be greater than the 
downward pull of gravity. To propel a machine up- 
ward against gravity, only a small fraction of the op 
eratot 8 power is available to overcome the attraction 
of gravity, and the weight of the apparatus to generate 
sufficie.t power for this purpose is always more than 
it can lift. In his machine the lifting power is greater 
than gravity, so that the apparatus can easily lift 
itself, the combination of the two forces supplying the 
necessary forward motion to the machine. 

In design, the Davidson machine resembles a huge 
bird with its wings fully extended. The body of the 
bird constitutes the car, in which are placed the steam 
turbines for generating the necessary power to actu- 
ate the lifting appliances, placed at the extremities 
of each wing. These “lifters,” as they are called, re- 
semble rosettes of flanges, placed horizontally, and in 
revolving obtain a purchase on the air in the same 
manner as the propellers of a steamship beat the 
water. Directly these lifters are actuated to a velocity 
which yields an upward vertical thrust greater than 
the downward gravity pull, the appliance rises, and 
as the body of the machine is inclined at a slight 
angle it is constantly sliding forward through the air, 
rising in a diagonal direction until the desired alti 
tude has been attained. If the speed of the lifters is 
decreased, so that the downward gravity attraction ex 
ceeds the upward vertical pull, the vessel then glides 
at a downward angle, the angle being controlled by 
the movements of the lifters, but at the same time the 
automatic equilibrium gear can be set to maintain any 
desired angle. If the lifters, while traveling at the 
maximum speed, are suddenly arrested, the machine 
does not stop, but continues its flight, gliding gradual 
ly to the ground meanwhile. The velocity of the lift 
ers depends, of course, upon the dimensions of the 
machine, since the length of the blades is proportion 
ate to the size of the vessel In a machine weighing 
ten tons, which would be the smallest practicable ves- 
sel, the blades would each measure twenty feet in length 

Another ingenious or striking characteristic of the 
vessel is the method by which its equlibrium is main 
tained. To the rear of the car is attached a huge 
tail, similar to that of a bird arrang.d in three 
movable sections This mechanism is automatic in 
its action, but can be governed at will Should the 
car list to either side, the tail immediately assumes 
+} 


1ece \ po ition 


tical poise By this means, it is impossible for the 


to restore it to its normal ver 
machine to capsize. To substantiate this important 

fefture, in the course of his experiments with the 
model (illustrations of which are shown) the inventor 
released it upside down from a great height. Before 
the craft had fallen many feet, it had reverted to its 
correct position, and then glided slowly to the ground 

The equilibrium of the vessel therefore cannot be de- 
ranged, even if the wind is blowing upon it broadside. 
The machine is steered from the fore part, which acts 
as a beak, the gear being controlled by hand. 

Mr. Davidson proposes to come to the Uniied States 
to construct a full sized experimental machine weigh 
ing ten tons, with which to demonstrate its capabili 
ties. Such a vessel will be 60 feet in length, by 120 
feet in width, and will provide accommodation for 
fifty passengers. It may be supposed that such an im 
mense craft will prove 
weighty and unwieldy, 
but such will not be 
the case, since although 
the framework will be 
built of soft steel, the 
specific gravity of the 
vessel will be no more 
in proportion to its 
outspread surface than 
that of a bird The 
vessel will be equipped 
with engines capable of 
exerting a lifting force 
of three feet per see- 
ond, 

oe 

Some experiments in 
wireless telephony have 
been carried out at 
Minneapolis, Minn., and 
messages were success 
fully transmitted a dis- 
tance of a thousand feet 
across the Mississippi. 
The conditions were not 
favorable, owing to the 
nearness of two electric 
railways. The weather 
conditions were also 
bad, Dut words spoken 
were distinctly under- 


ME. DAVIDSON'S FLYING MACHINE IN FULL FLIGHT. stood. 
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THE NEW YORK CYCLE AND AUTOMOBILE SHOW 
SOME NOTABLE EXHIBITS, 

Among the many exhibits at the recent Madiso 
Square Garden show were to be seen the two m: 
chines illustrated on this page, each of whicx 
will doubtless prove of interest to our readers. 
Trimoto,” of the Amer 
machine built 
somewhat on tricycle lines, yet having a wide 
enough seat to carry two persons comfortably. 


One of these is the 
ican Bicycle Company—a little 


A general idea of this machine can be formed 
from ,our illustration. The 24 horse power air 
cooled motor, together with the tank, carbureter, 
etc.. are all hung on the front or motor wheel, 
where they can easily be reached. The machine 
is steered by the horizontal steering lever, and 
the speed is governed by turning the handle of 
the same. The motor is started with a crank, 
the steering lever being first raised about forty 
five degrees. When the handle is lowered, the 
motor is thrown into gear with the front whee) 
by compressing a band brake. There is 
no low-speed gear or reverse. The motor is 


fitted with roller bearings and equipped 
with a much larger flywheel than is generally 
used with motors of this type. The flywhee! 
and gears are on one side of the front wheel, 
the motor being on the other, and the wheel 
is so well balanced that it will stay in place 
if the hands are removed from the steering 
lever. The carbureter employed is con 
structed on the atomizer principle, and hot 
air is conducted to it through a pipe which 
ends in a flange that partly surrounds the 
cylinder Electric ignition has replaced the 
hot tube igniter with which the machine 
was originally equipped. The gasoline tank 
gallons. The lubri 
cating oil is kept in a small tank adjoining 
the gasoline tank 


has a capacity of 1% 


The “Trimoto” weighs 400 pounds, and 
can make 12 miles an hour over average 
city or country roads 
Now that the bicycle has reached its prob- 
able final design in the chainless bevel gear 
machine of 1901, it is interesting to note 
any further attempts at improvements, even though 
they prove abortive Many of this year’s bicycles 
are equipped with cushion seat posts; and spring sus- 
ior ldle somewhat on the lines of the Kirk 
patrick used on the early Columbias, were also to be 
recent cycle show 
These attempts at reducing unpleasant vibrations 
on the standard models are worked out in a different 
way by the inventor of the “freak” wheel here pictured, 
which was the only machine of its class on exhibition 
The inventor, who hails from Jericho, N. Y., 


much less vibration to the arms through the lever 


claims 


extensions of the handle bar Their main purpose, 
however, is to afford a means of propelling with the 
hands as well as the feet in ascending hills, the up 
ward pull usually exerted on the handle bar being 
here applied directly in helping to rotate the pedals. 
The machine is steered by the thumbs, which oper 
ate the two 


the handles of the lever 


small loops on 





These loops are connected 
to the steering he 


through a short handie 
bar, and move the front 
fork without moving the 
cross bar te which the 
levers are attached 

In operating this ma 


chine the rider exercises 





his arms as well as his 
feet; he is obliged to sit 
erect, and to bring all the 
muscles of the body into 
play as the latter sways 
slightly from side to side 
So completely are all the 
muscles developed that 
not only do the toes pedal 
but even the thumbs are 
trained to steer! For an 
all round out-of-door ex 
erciser this Yankee inven 
tion certainly 
surpassed '! 


cannot be 


As for the pull by the 
arms in climbing a hill, 
although applied direct 
in a rotative effort, it is 
applied under the disad 
Vantage of having the 
arms bent at the elbow at 
a constantly changing 


angle, instead of being 


I 


Gta? we seit 


tific American. 








A FOU‘ 


AND HAND PROPELLED BICYCLE 





A GASOLINE “TRIMOTO” VEHICLE 


ful if this arrangement, although good 


the muscles 
power. 


When the idea of a submerged signal first occurred 


to the writer 


of the arm, will develop the 


--eore 
SUBMARINE SIGNALING. 


BY ARTHUR J. MUNDY 


he foresaw that he would 


exercise 


be unable 


develop it properly without the assistance 


master mind 


her secrets. 


late Prof. Elisha Gray, of telephone fame, to join him 
in the undertaking, and received in reply an enthusi 


astic acceptance Prof. Gray brought to the subject 


accustomed to wrestle with 


He therefore invited his 


a wide knowledge of the laws of acoustics 


relation to electrical science, which has enabled him 
difficulties that have heretofore 


to overcome 
insuperable 


maximum 


nature 
friend, 
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An experimental boat christened the “Sea Bell” 
was built and equipped with an 800-pound bell 
to be operated electrically, the necessary power 
being supplied by a small dynamo driven by a 
gasoline engine. This bell is lowered into the 
sea through a well-hole directly in the center of 
the boat until it is twenty feet below the surface. 
By an ingenious mechanism it may be either 
tolled continuously or made to ring any desired 
number or numbers, at the will of the operator, 
who is thereby enabled to send intelligible 
messages, © ch letter of the alphabet being repre- 
sented by a ~iven number. . 

The sound thus produced under water may 
be heard from a passing ship at a distance of, say, 
a mile or more, provided the observer go below 
in the hold of the vessel as close to the keel as 
possible and listen, just as he would listen for 
an air signal on deck, The sound waves produced 
by the bell come through the water and pene 
trate the skin of the ship, diffusing themselves 
in the atmosphere of the hold, where they 
are recognized by the unaided ear, just as 
any iocal sound might be. The sound is 
heard more plainly, however, by placing one 
end of a wooden rod against the skin ef the 
ship, and pressing the other end against the 
outer ear. 

A common tin ear-trumpet, such as is 
used by a deaf person, screwed into the end 
of a piece of gas pipe and submerged a few 
feet, the mouth of the trumpet being sealed 
with a tin diaphragm, will enable the ob- 
server at the upper end of the pipe to hear 
the bell a distance of three miles, 

For greater distances Prof. Gray invented 
an electrical sound receiver, From this 
submerged instrument a connection is made 
to any part of the ship—say, the pilot house 

“where the navigator will listen for the 
sound through an ordinary telephone re- 
ceiver. 

A practical test of this apparatus was 

— made on the last day of the century juat 

ended, Several gentlemen were invited to 

witness the results accomplished. Among 
those present were Mr. Henry M. Whitney, who has 
given the enterprise his hearty support from the 
start; Prof. Wallace C. Sabine, of Harvard, an ex- 
pert in acoustics; and Commander Arthur P. Nazro, 
U. 8S. N.,, 
anchored in the open sea off Winthrop Head, near 
Boston Light, and the steamer having the party on 
These gentlemen testified 
to having heard the submerged bell. 

At 1% miles the sound of the bell was very loud 


Lighthouse Inspector. The “Sea Bell” was 


board proceeded seaward. 


and very distinct; at 4 miles the sound was quite as 
distinct and almost as loud as at 14% miles; at 8 miles 
the sound was quite as distinct as at 14% miles and al 
most as loud as at 4 miles; at 12 miles the sound was 
heard at times quite distinctly, and at times somewhat 
feebly. Even at 12 miles the sound received was 
sufficient to give a practicable warning signal. It has 
been thus demonstrated that sound may be produced in 


the water at a given point 





ih ae ata 
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and picked up electrically 
at any point within a 
radius of twelve miles. 

it is now proposed to 
install a practical work 
ing station for the use and 
benefit of shipping enter 
ing and leaving Boston 
Harbor, in order that the 
great utility and value of 
the system may become 
known. Two bells, of dif- 
ferent pitch, will be an- 
chored one on either side 
of Boston Light, 50 feet 
below the surface of the 
sea. These bells will be, 
say, five miles apart, and 
each bell a mile or more 
from shore. 

The ells will not be 





suspended from boats as 
here shown, but from sub- 
merged holding 
them up, and anchored to 
moorings holding them 
down, sothat their position 
will be fixed and unchanging 
and properly charted. The 


buoys, 


electric power for ringing 
them will be supplied by 
insulated cables from the 
They will be rung 
from the 


shore 
automatically 





Straight, as in 
hill climbing. 


ordinary 
It is doubt- 


SUBMARINE SIGNALING, 


power house at regular in- 
tervals, just as a flash- 
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light is operated In a lighthouse They will be rung 
imultaneous! it the beginning of each minute, and 
it the end of seconds bell No. 1 will sound one 
stroké nd 0 second later bell No. 2 will sound 
two stroke thu leclaring its identity 

Prof Gray invented an electrical receiver to de 
termine the direction of the origin of the sound It 
therefore become i simple task to draw two lines 
m the chart at the iscertained angles, one from 
each charted signal bell, and where these two lines 
intersect there will be the position of the ship 

Prof. Gray invented an improvement by means of 
which his electrical receiver operates automatically 


a’ gong in the pilot house whenever the ship comes 


tance of one of the submerged bells 


bell 


within a given di 


Thus a submerged placed near a dangerous reef 


would set up an automatic alarm on board any ship 


thus equipped the moment she came within the radius 


of danger rhi device would have saved countless 


lives and thousands of vessels which have been lost 


eir course and going to destruction 





whe ‘ ! 4 r guard, because 
the ' nt 

it i of course, obvious that vessels equipped with 
both sound-producing and sound-receiving apparatus 
may avoid collision, and send and receive intelligible 
messages to and from each other when they meet at 


may be put in communica 


that 


mart Also that lightahipe 


tion with shore stations, and vessels passing 


along the coast may likewise send and receive messages 


to and from the shore 

Giray and Mundy patented a bell which is rung 
electrically but without being truck percusaively 
Nothing touches it as it hangs motionless in either 
the alr or water, but by depressing a common Morse 


in electric clreult ia made, which sends an alter 


nating current to electromagneta contained in the 


cavity of the bell, a shown in the detail view, and 


the magnetic lines of foree thua created vibrate the 


bell continuously as long as the current ia maintained 


causing it to sound forth like a great organ pipe, but 


with tremendous power 


The successful ringing of a bell by thie method ce 


pends upon sending precisely the proper number of 


impulses to the electromagnet andl thi in turn ce 


penda upon maintaining an absolutely uniform rate 


generator he 


bell Prot 


of poed in the motor driving the 


lightest change of peed witli ence the 


tiray could find no mwovernot 7 


hold the peed uniformly to th rate called 


the fundamental tone of the el 


vented a device for thi purpom it | efficient and 


Biniple 
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MERCURIAL BAROMETER 


HOPKIN 


Vill 
nY roma uw 


The variations of atmospheric pressure are shown by 


the barometer rhe pressure of the air in round 


numbers is 15 pounds per square inch; that is, a col 


umn of air | inch square, the height of the atmosphere 


(which is not positively known), weighs 15 pound 
and will balance a column of water | inch square and 
4 feet high, or a column of mercury 1 square inch in 


area and 30 inches high 


\ mercurial barometer | here shown on account of 
facility of construction and the accuracy of its opera 
tion ro make the simplest form of mercurial barom 
eter, a strong glass tube a little more than 33 inch 
long and about 16 inch internal diameter is required 
It must be seared at one end, and left open and con 
tracted to \% inch at the other This work is readil 
done by a glass blower rhe open end is fused to 
remove the sharp edges \ small glass bottle is pro 
vided, the body of which is about 1 inch internal diam 
eter and 1% inches high The neck is short and a 
little larger internally than the outside of the tube 


A board %& inch thick, 3 inches wide and 39 inches long 


has a shallow half-round groove to receive the glass 


two brass straps extend over the tube and 
Near 


hole is cut for the elas 


tube, and 


are clamped to the board by means of screws 


the bottom of the board a 


cistern, as it is called; a small shelf is se 


even with the lower 


bottle or 
cured by screws to the back board 


side of the hole in the board 4 smal! hole is made 


in the back board near the top to receive the nail or 


screw which the instrument hangs 


Of course all the parts will be tried in place before 


upon 


attempting to fill the tube with mercury 

The clean, and only 
tilled mercury In the bottom of the 
glass bottle is placed a layer of pure beeswax 1-16 inch 
thick 
it by gently heating the glass bottle over an alcohol or 
Bunsen gas flame. When the wax is cold the filling 
of the tube with mercury may be proceeded with. The 
tube and the first warmed by passing 
them over an alcohol or gas flame; then mercury is 
poured into the tube through a small paper funnel. 
The tube should be filled to within % inch of the 
end ‘with mercury. 


tube must be perfectly re-dis 


should be used 


The wax is made smooth and level by melting 


mercury are 


Then the clean, dry torefinger is 


Scientific American. 


held end of the tube and the tube is 
placed in a horizontal position and tilted one way and 
then the other, to allow the bubble of air to gather 
possible of the air contained in the tube 
then placed open end up and entirely filled 
then inverted while it is kept 
The end of the tube is placed be 
low a body of mercury in a suitable vessel and a little 
of the 


over the open 


up a8 much ag 
rhe tube is 
with mercury It is 


closed by the finger 


mercury is let out so as to 


produce a partial vacuum at the 


top. Then the tube is closed and 


again turned into a horizontal posi 
tion and tilted in one way and then 
the other, and at the same time 
turned or rolled over so as to causa 


the bubble to gather up any air 
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SCALE AND MERCURIAL 

INDICATOR BAROMETER 
that may remain The tube ia again inverted and 
filled, until it ie entirely full of mereury The finge) 
in Again applied, and a vacuum ta produced by allow 


ing & small amount of mercury to escape, when the 
tube in vertical as before, It la closed and tilted, allow 
ing the bubble to agalt ther aly This operation | 
repeated two « ‘ rie rhe tube finally it 
verted and filled with mercury i to present 

la bott containing the vu i placed overt ! 
open end of the tube and preased down, causing the 


wax to make a good contact with the end of the tube 


The bottle is held firmly in place by the finger, anc 





THE BEAUMONT OIL WELL. 


the bottle and the tube may now be inverted together. 
and after putting a little mercury in the bottle, the 
latter may be placed on the shelf prepared for it, and 
the tube may be raised a little, so as to clear its open 


end from the wax, and the tube is fastened in place 
by clamping it with the brass strips and screws. More 


mercury is added to that in the bottle so as to make 
the depth about % inch abave the lower end of the 
tube. A quantity of clean cotton wool is placed in the 
mouth of the bottle around the tube, to exclude dust, 
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at the same time to admit air freely rhe barometer 


is now finished with the exception of the scale. 


A scale of inches % inch wide and 4 inches long is 


center of a card 2'4 inches wide and 


Each inch is divided into tenths, and 


laid out in the 
644 inches long 
the divisional lines for the inches and half inches are 


extended beyond the *, inch limit. The beginning of 


the scale is numbered 27 Che upper end of the first 
inch is numbered 28, the second inch is numbered 29, 
the third 
is placed 


sponding with the line at the top of the mercury in a 


inch 30, and the fourth inch 31 The scale 


behind the tube and the division line «orre 


standard barometer is placed in the same position re! 


ative to the mercury, and fastened by small tacks 


lo enable the observer to mark the neight o: the col 


umn of mercury, so that he may compare the present 


observation with the previous one, an indicator is pro 


vided, which consists of a rod supported by posts at 


tached to the and a short section of spiral 


with the 


board 


spring placed on the rod upper extremity 


straightened and extending over the barometer tube 


hammering to make 


This end of the wire is flattened by 
a more delicate index 
In a general way the changes of the barometer ar 


given, but they must be taken with some allowance 


High winds and storms usually follow the sudden drop 


of the 
indicates falt 


mereury The rising of the mercury generally 


weather; the drop of the mercury indi 


cates bad weather Che fall of the mercury in sultr 


weather is followed by thunder; the rise of the me 


cury in winter indicates frost In frosty weather the 


fall of the 


followed by 


mercury precedes a thaw, and the rise | 


snow Sudden changes in the barometer 
Continued 
falls 


indicate imilar change in the weather 


foul weather may be expected if the mercury 


slowly on the contrary if it rises slowly 


fair weather may be looked for Changeable weather 


ie indicated by an unsettled barometer 
maker of 


It in perhaps unnecessary to caution the 


the barometer to conduct the various operations of 


filling and 
bp iper ! 


iry waate of 


vijusting above a lar@e platter or plece of 


smooth with the edges turned up to avoid un 


nec mereury 


~:-eo-+ 
THE BEAUMONT OIL WELL 
The well at Beaumont, Texas, has the reputation of 


being the largest “guaher yet loveated in the United 


stute Iti timated th fully 150,000 barrela of oil 
escaped from it before the flow could be controlled 

inity has beet old 
to oll compante ind it is probable that the country 


between Heaumont and Corsicana will be thorough! 


exploited within the next year by prospectors 


rhe well was atruck on January 10, 1901, by Capt 
A. F. Lucas, a geologiat, of Washington, D. C., who ha 
been prospecting for oll in this section of Texas for 
nbout two year 


While the work on the derrick they no 


ticed a commotion in the well 


men were at 


and hastily retiring had 


no sooner reached a safe distance when the well burst 


with a terrific noise, and 600 feet of four-ineh iron 


pipe was shot from the well and sent 600 feet into the 


alr rhe pipe was followed by hissing gas and oil 


which spouted 150 feet into the air Almost immediate 
ly the stream settled down to pouring out pure oil, and 
from that until the 
solid stream of oil continued to pour without a 


18 the flow 


time evening of January 16 the 


parti 


cle of diminution into the air. On January 


of oil was well under control It fell to ground in 
a mist and ran off in a small river into a ravine or 
valley below, where it formed a lake which was ulti 


and the oil continued down the 


to the Gulf of Mexico 


mately overflowed 
The stream 
fully 


Experts 


regular watercourses 
of oil 
150 feet high in a 
have estimated that it flowed 20,000 barrels of oil every 
twenty-four hours. The oil 
about 24 degrees and is a good lubricating grade 

relation of this well to 


is six inches where it issues and spouts 


solid body, then sprays 


has a specific gravity of 


The mayor of Toledo said in 


the oil industry, after an examination of it 
1 think it the greatest oil well ever discovered in 
the United States It is fortunate, for the oil trade 


that it is not illuminating oil. If it were it would par 


alyze the entire industry. Its advent, however, means 
that liquid fuel is to be 
tury Smoke, 


along with war and other evidences of barbarism. 


the fuel of the twentieth cen 
soot will disappeat 
The 
civil 


cinders, ashes and 
new oil well means a cleaner as well as a better 
ization. 

“Practically the fuel 
Texas should use millions of barrels for 


only market for it is for and 
road making 
the latter purpo* 


be created, and thi 


Both these markets, however, must 
means that before a market can be 
established two things must be demonstrated beyond 
question: first, that there is a great area of oil-produc 
ing territory and that the supply is inexhaustible, and 
this can only be done by drilling many wells; second 
after the fact of the existence of the territory is dem 


onstrated, it will be necessary to secure the confidenc« 
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of the consumers of fuel oil, and this can only be done 
by the accumulating of a stock of from 10,000,000 to 
40,000,000 barrels on top of ground in iron tanks. This 
means an investment of millions of dollars and syste 
matic organized effort for several months, possibly a 
vear or two, before this oil market is firmly and satis 
factorily established 
—> +o ro ———_—— 
PRESS FOR PREPARING FOMENTATIONS 

The inconvenience and difficulty of preparing band- 
ages for fomentations by hand are overcome by a 
simple press which has been invented by Mrs. Mary 
an Smith, of New York city, and which performs 


Jor¢ 
its work far more effectively than would otherwise be 
possible. The making of the press has been undertaken 





She A 
PRESS FOR PREPARING FOMENTATIONS 


by George Tiemann &@ Co,, 107 Park Row, New York 


\ hown in our engraving, the press la composed oa 
oniially of three parte—-a receptacle, a lever and u 
pivoted plunger carried by the lever The bottom of 
the receptacle perforated to permit the escape of 
water The lever ta mounted on a bracket to sawing 


h in a ctrele hortvontally, and up and down, so 
inger may be either depressed in the re 

ceptacte or raised and carried to one aide 
In service, the bandages having been placed in the 
receptacle, hot water o1 ny medicated solution is 
poured over them The lever ia then swung around 
to bring the plunger over the bandages By pressing 
downwardly on the lever, the plunger is made to force 
water out of the bandages, through the perforated bot 
tom of the receptacle In order to prevent an upward 


movement of the plunger when the lever is released, 


1 spring-pressed detent is employed which is pivoted on 
the bracket and which coacts with teeth on the pivoted 
end of the lever \fter the surplus water has been 
expressed, the detent is released and the lever swung 


up and aside in order that the apparatus can be car 





A DOUBLE-THREADED BREECH-PLUG 


ried to the bedside and that the bandages can be read 
ily removed 

The advantages of the invention are obvious. The 
hands need never come in contact with the bandages 
during the operation of the device. The bandages, re 
tained as they are in the receptacle and thus carried 
to the patient, retain their heat for twenty minutes 
a result which testifies to the efficiency of the instru- 
ment In preparing fomentations, it is the custom to 
bring to the bedside the several utensils which are re 
quired. Not only is the fomentation prepared with dif 
ficulty, but the moral effect of the utensils on the pa 
ent is often harmful 
the pre} 


The press described simplifies 
ration of fomentations by dispensing with 
these ute sils and enables a bandage to be prepared 
Without the knowledge of the patient. 
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NOVEL INVENTIONS RECENTLY PATENTED. 

Sometimes it happens that a bolt cannot be removed 
or that a much-worn thread prevents a removal of the 
nut. For such emergencies Alfred S. Seaman, of Frack- 
ville, Pa., has invented a simple relief-nut, which also 
serves as a washer and as a time-saving device for 
fitting a new washer or nut without stopping the ma 
chinery. The relief nut is substantially composed of 
two wedge-shaped nut-sections, slotted from their ends 
to form arms. The free ends of the arms of these sec- 
tions have hooks, which interlock with seats on the 
opposite ends of the abutting section, so that the sec- 
tions embrace the bolt. When they are applied and fit- 
ted tightly, the relief-nut sections can be removed only 
by releasing or turning the bolt-nut outwardly. A 
flanged cap is fitted over the relief- 
nut and forms a bearing for the bolt- 
nut and a retainer for the relief-nut 
sections. The device can be applied to 
the head-ends of partially-worn founda- 
tion-bolts and other bolts under great 
strains. The improvement can also be 
used when the bolt is battered or 
riveted, or when the thread is stripped 
or does not extend to the surface 
against which the nut is to be turned, 

A very simple and ingenious im 
provement in breech-blocks has been 





devised by John F. Meigs and Sigard 


\. S. Hammar, of South Bethlehem, 





a which improvement net = only 
trengthens the connection between 
reech and plug, but also Increases the 
rapidity of fire 
with a continuous, tapering multiple 


The plug ia formed 


thread, inatead of with the usual “in 
terrupted serew whereby very im 
portant results are obtained With a 
double thread, for example, lesa longi 
tudinal and consequently leas angular 
movement is required than witha single thread of the ame 
pitch, The height or projection of the double thread ta 
half that of the single thread: and hence it la heeessary 
to move the plug longitudinally only half ae far to free 
ite thread from the breech The swingingplate by 
which the plug ts carried ta provided with radial pins 
for engagement with a thread in the carrieropening 
The piteh of the thread is the same as that of the 
plug until a point is reached in the rearward travel 
of the plug, when the plug-thread ta disengaged from 
the breech rhe pitch of the thread in the carrier 
opening then increases, The purpose of this arrange 
ment is to accelerate the movement of the plug after 
it has been cleared of the breech 

In the ordinary construction of preserve-jars, when 
the cover is screwed on the neck, the alr remaining 
within the jar ie compressed, thereby leaving a space 
between the preserves and.the cover. In this space 
mildew usually collects. Moreover, i* is necessary to 
heat the preserves to a high temperature in order to 
expel the oxygen, These eviis of the ordinary preserve 
jar are remedied in an invention which has been 





A SIMPLE RELIEF.NUT. 


patented by Henry W. Woolbert, Box 690, Pittsburg, 
Pa The accompanying illustrations represent two 
forms of the new jar. The body of the jar is flanged 
to receive a rubber ring upon which the flanges of the 
cover bear. The concave center of the cover is provided 
with a small cup in which a plunger is contained, oper 
ated by a cam-lever A vaive in the plunger permits 
the escape of air from the jar, but prevents the en 
trance of air into the jar By operating the cam 
lever the air in the jar fs partially exhausted, so that 
the heat required to expel the oxygen is considerably 
less than wouid otherwise be necessary. In Fig. 2 a 
bell-crank lever is shown instead of the arrangement 
described. It wilt be seen that the invention consists 
essentially in applying a miniature vacuum-pump to 
a preserve-jar. 
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PICTURE MAKING ON THE !YPEWRITER. 

The accompanying engraving o! Admiral Sampson 
and his flagship the “New York” was reproduced from 
an original picture measuring 8 inches in height by 
11 inches in width, which was made entirely on a 
typewriter. At first sight one would be tempted to 
deny that such a result could be obtained, except by 
the use of some special type, which had been arranged 
to make impressions through the manipulation of 
the key-board; but as a matter of fact, the original 
drawing was made by A. Roeder, Jr., of Baltimore, en- 
tirely by the aid of the standard characters which are 
to be found on the Densmore typewriter. If the 
picture be closely examined, it will be found that the 
straight lines and curves with which the ship is 











ADMIRAL SAMPSON AND THE “NEW YORK.” 


Thie pleture wae made on the typewriter by Ore aee of the pemular oharacters and eign, 


bullt up are formed by ingenious combinations of 
the various lettera and charactera shown on the key 
board The horigontal and vertical lines were ob 
tained by the use of the shift, underseore, ete, the 
curves were obtained by uelng the parenthesis, the 
apostrophe, ete Thus, the two hawsee-holea for the 
anchor chaina were formed by using the elgne of the 
parenthesis and the acute accent, The portholes were 
made by using the alan for a degree, In the signal 
flage we see the use of the asteriak, the degree sign 
the hyphen, ete, while the fag at the stern of the 
vessel ia made by the use of the parenthesis and the 
period, It will be understood, of course, that the 
paper on which a picture of this kind is made has 
to be constantly twisted to different angles in order 
to get the desired lines 
eer 
The Current Supplement, 

The current SurvieMent begins with a porirait and 
biographical notice of the late Queen Victoria, “At 
cheology” (in the last century) is by Prof. W. M 
Flinders Petrie, D.C.L., LL.D. and deals with arche 
ology in Syria, Greece, Italy, India, and America, It 
is an article of the greatest possible importance. “Me 
teorological Instrumente,” by Prof. Hans Harti, is as 
companied by twelve engravings. “Recent Science, 
by Prince Kropotkin, is concluded. “A New Page 











A VACUUM-PUMP FOR PRESERVE-JARS. 


Printing Telegraph” is by William N. Vansize, and de- 
scribes the epoch-making invention of Donald Murray. 
A fully illustrated article on “The Colwell Rotavy En- 


gine, Reciprocating Engine and Condenser” is also in- 


cluded in this issue 
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RECENTLY PATENTED INVENTIONS | mounted to swing on the yokes, which mirror | vided for the bell. An air-pipe leads into 
is designed to reflect the water-glass, so that| the bell; and a gas-distributing pipe leads 
Mechanical Devices, he level of the water may be observed by the| from the tank. In this carbureter the bell 
» | | 
PHOTOGRAPHIC SHUTTER Gassner | engineer at any desired point is practically at all times kept at the same 
Frater, St. Louls, Mo. ta th mproved device level in the oil as the oil sinks in the tank 
a finder is employed whict ‘ he image as it} Miscellaneous Emventions Therefore, the point of saturation remains the 
is produced by th wn ‘ whi fects the same until all the oil has been used A pure 
, , , ) AMPTON, . . | 
exposure A portion le ed DOOR-STOE DURWARI B H . clear gas is generated, which is ignited with 
' } ! prove oo t Sls , 
for the operation of thé Simple mec} Napa, Cal The improved door-stop consists) out heating the burners by means of alcohol 
anism has been d i bta at w entially of a baseboard member and a door “P ; ‘ 
anism has been devises ing i Te ( , —_ : ‘ 
ther na hot mennbe The baseboard member is hollow and TEMPORARY BINDER. CHARLES V 
i 1 snAanp-« Ts N A 9 A i 4 or ‘ he 
é, provided with a rubber socket having a con HENKEI Manhattan New York ity rh 
cr t I) ry ‘ rpose is “nti s to ro »§ 
RUSHER ht 1] head through which the button-head on | PUTPose of this Invention is to provide a t 
) te § j i rar i » i r » reg f ustec 
ga tre I i » doce. mest pan When the door is open | Porary binder which may be readily adjusted 
ore-crusher a cr ‘ ! I and the button has engaged the socket, the | ®t the thickness of the papers, thus rende 
right « e ‘ | | . acl 7 » : > ( 
upright spindle and rt ‘ oper act 1s a cushion for the door, so ing the capacity of the binder variable accord 
oO ~ who M ij . or , F or » t 
a nical ishing PI hat the engagement of the two members is| '"8 to the number of papers it is desired to 
nT ) ed nd file The i r t t l r- DOS f > 
tion | mupica rendered nolseless and the two securely locked file The binder has a filing-post made up 
of a driving-wheel 1 1 ! ! eeiliaine of stationary end sections, and removablk 
crushing- hopper and ded ! i en a intermediate sections The intermediate se 
. . ; MAIL-POUCH Jasrer N rapier, Royse} 
tric aperture reugh w ‘ a passe tions comprise each a tubular part and a 
rm " 1 at a» fs . City, Texas The inventor nas devised an ex . 
freely rhe spindt sa yp im 8! : reduced part at the other end These tubular 
t th t ushing-} ‘ i with the| tension-top for mail-pouches and a simple, 7 
men with the ishing vp 2G VY : . s ‘ |} parts have projections formed on their inner 
iriving-wheel ii ipported bottor juickly-operated, and secure fastening device | 
ariving- whee ane supported a 10 7 | faces and the reduced parts have groecves, 
‘ footst } ing ffordlr freedom for| for the mouth of the extension-top He has, | 
upon a footstep bearing, a ing n which coact with the projections to lock the 
he gz { ' f wu spindle r furthermore, so applied the extension-top to ad 
the gyratory movement o ¢ pina) ' : sections together 
nove! feature of the Invention are the means ly of the pouch, that when the mouth | 
ao iedilineeehli . ead d. the extension-top and its fastening | HOLDER FOR WAX, PARAFFIN, STEARIN, 
ft 2 eT G o i Manhattan, New York 
ne ve ‘ ’ | 
that the al vt i . . . 7 . , gned for 
anim tie cemniated o/ “ ’ 1 ‘ i The | king dk it aundries, and in bicy ’ machine hops 
' ec for é yplics or of wlish y naterial to 
the whole mechan “ hi adju nt I d ‘“ asily handled th ppucation I hing , ae 
la effected to be read ed f eaning | ®"d the fastening device enables the bag to flat irons or of lubricants leather and 
or repalt be quickly locked or unlocked An ample open ny Is The holder employed comprises a 
WRENCH I M Val is provided y the extension-top for the} hollow’ body portion having a closure at 
i MoMA | ; ' re n 
. . reception of mail matter one end, provided with a central pening 
ley Street, baitimorr Ma The wrench am te | 4 ; , 
applied to the pat with | aws open and can ALARM FOR REFRIGERATING-PANS plunger Bag in the rod portion \ 
. . stem extends rom the lunger through the 
be caused to lowe sutomatically upon the | “POR N. } trooklyn, New York city : P a " OURN ae 
‘ ‘ . ,| opening or one en of he 4 at oper 
nut thus furnishing a julck-acting wrench The purpose , his Invention is to provide ' ' . , , i , 2 eee ees “rr 
mens cover | Tr ove the cover f K ts 
which can be conveniently manipulated wit! i simple alarm for the drip-pans of refri | mesh ‘ 8 employes Ve ver having | 
one hand ro this end the jaws are supported | “tors, which alarm Is so constructed that when edge fixed to the outer surface of the body 
aay teh shed  gaalie Qatenelt aad tren on he wa ¢ pan reaches a certain level and covered with a label 
other Came or inclines are used for engage in alarm w be actuated The device by EARTH-AUGER N! Hi, TIANSEN, West 
ment by the jaws and meana f movin » | Which this pury * Is attained consists essen port, Wash The earthauger has a_ hollow 
jaws and came or inclines relatively s¢ | thatly fa floa having guided movement in| body forming a bucket, which body has an 
the came or (nelines will ca the ad men in ul which floa made to engage the| exterior spiral thread, at the upper extremity 
of the jaws toward from each other push bu n of . electrica larm when/of which is a recess A shoulder is located 
WRENCH.—Dawvon 0. B un, Somers = nes i predetermined height j at one side of the recess to deflect the earth 
Ohle The wrench Is " ed her as «a BOXN-FPASTENE! | RAABN, Aalborg, | Sldewlse through the recess into the body 
pipe or nut wrench The principal novel fea Denmark his fa ning device for two parts | The auger ts adapted for use as a prospecting 
ure of the Invention ts the em men , ane and \ le omprises a link | petrument as well as for piercing soft earth 
rugated or toothed roller bearings in the we j j n f the part ind a locking-bolt | and quicksand 
so placed that when the wrench | n action} ! d ! mh the other part trans SUL TTER ATTACUIMENT Grorat J 
the bearings will have a gripping engagemer y of the nk and adapted to engage the) Errxiaur, Manor, Tex ro provide mes for 
with opposite sides of the nu pipe ' \ ! prevents the sliding move-| hoiding the slate of a window-shutter open, a 
WRENCH HPoINnal Mere Manhattat . fl ity means of this Jevice a apacer ie employed which Is mounted a 
New York elt rhe shank of the wrench ca ef d can be firmly secured without the] enyage the side faces of two or more slat 
ries a pinion for engagement with a rack a na ew shy special lock | The invention isapplicable to the ordinary shut 
tached to the handle and with a rach 7" a RUCKLI a s I res In Fay ters which have horizontal lata pivoted and 
by the movable jaw tty mt moving te M This buckle for use on harness tis onnected with a bar by which the slats are 
handle longituding! wit! lon he ved | in the na ‘ ' ! k und nce-carrier | opened and closed 
jaw, the wrench ts I ijusted ined Phe Itably edt PAPER BOX.—Cal ENGHEI St. J 
the aixe of the nm ) hread ip ad ! He i ! Mich r i has p ind a new and 
ing -nuta wiligl 11 f ! ha and ; " ) a ‘ } 
a . » Il nh } 
p j ed be n th top and base finished box are but slightly inclined upward 
pe provements, ' t) use the top plat 4 " 
Kugineering Improvement Ml the ton f th p plate is inserted In| jy and outwardly, while the ends are inclined 
ELECTRIC IGNITER FOR EXPLOSION he proper hole of e tug Phe buckle can-| upwardly and outwardly to a greater extent 
MOTORS {“HARLES I I (haut not . . r th ie become otherwise | than the sides, thereby giving the box a very 
, f th , | 
(Alsne), France rhia electric teniting devi becidenta released n the buckle neat appearance rhe ends and edges are re 
for explosion-engine include an in rut FLOAT-VALVI FOR WATER-TANKS inforced so that great strength is imparted t 
having two wire n reat resistance and) Jou M 3 Dubuque lowa rhe im the box 
the other of low resistan The wire with! proved \ is designed for automatically con DOOR-HANGER RICHARD R BROWN! 
great resistance is always nnected wit! t lin ! ‘ f water in reservoirs, tanks, Brooklyn, New York city The door is sus 
’ » o le« ie y r ! af ‘ ne ‘ ‘ ‘ ve s ‘Tr » "7 
source f eleetricit A clreu uh t ind ik Phe val Ss oper | pended by a number of pulley-brackets upon a 
trolled by the engine is connected with the ited by a leve two levers, as the case MAY) track-rail, so that it may be moved with 
Bisté re y indt 0 ad its tye ’ ‘ = co ‘ te tf a ” ye “’ hd 
low-resistance wire An induction ! nd | nn d with a rocking or rota along the track-rail rhe invention is an im 
‘ olle connect t ! t he j » dis , sto t« j ‘ » , 
primary coll on l with ible disk, having a stop » limit its move provement oa a door-hanger for which M1: 
! t the i vf h resista ' ‘ 1 e engage ooke . " 
breaker and } wire hi t i we ! rent The valv wages a hooked post fixed Browne has already received a patent Thy 
“4 n os t ’ ve ee th the } t e e seat ~ 4 be » 
me ondary col are nt 1 wi I igt n th valy a ind is guided in its move reason of these improvements the door-hanging 
oy » source of elect . dynam ent t t appr ble ctlo 
“ The soures oe lelty Is a dyna wi < apprecia friction device operates more efficiently without ma 
4 love nne t ' . . . . , 
— , ‘. yed in ; .*% oube ADJUSTABLE SCHOOL-CHAIR.—EXPert-| terially increasing the cost of production 
cumulator ty means fa witch either the ss rt Ipt " : 
‘ : I ‘ rhis a > act . 
, , . ! ance | pasta sdetpata, | The objec BEAM Hernert J. AkMSTRONG, Markdale, 
dynamo or the accumulator can be shunted in f the inventior s to provide an improved . 
er out or the accumulated cha from th : - I Ont., Canada. The patent describes a beam for 
. % a stati Be " stable Mu f use co » ‘ t 1 
t f urret . j sajuste aa! ee = onection with use as a joist, girder, or the like The beam 
dynamo to furnish the irre for ign , lesk r hai i listinguished by 
4 om ‘ 8 : t en r s { Ss h m ‘ 
The igniter. it ie claimed. is almost infallible ad has a web provided with a truss which may be 
5 y Soe = s a “ its implicity heapness, and strength A . . - P P 
tm tts oneration — either formed integrally therewith or fastened 
' } hollow pedesta ha erlor ribs or projec ’ } ; 
. thereto, and which lies wholly within the area 
VALVI MECHANISM ImAAt I Fitz | tions, one of which is located near the top 
. of the web so as to form a component part 
liven, Picolata, Pla This rotary main valve and the other 4d nally opposite A clamp " , 
thereof. By reason of this construction lateral 
has annularly arranged iniet-ports and an ex-| screw is arranged directly below the upper 
‘ strength is imparted to the beam and buckling 
haust-recese An eccentri moves the main/ rib and at a lower point on the second rib , ted 
8 preventec 
valve on ite seat A cutofl valve over the! whereby the post is held by friction and pres : 
> ’ > > . 
main valve regulates the admission of steam | sure at three points PAD-CLII Paun W BEECH Memphis, 
from the steam-chest to the inlet-ports The FOLDING rABLE SIMON M icine Tenn Attached to a base are a gripping 
cut-off valve is mounted on an eccentric, which| ¢ throm gel —e folding por Re one m member having teeth, and a rail extending ut 
bat 0 he > © Be 
eut-of valve eccentric is under the contro! of palt —e : cineeiae Ga dette right angles to the fixed gripping member 
Y, o CTOBRCE eggs ¢ ecte oJ . P 
the operator to shift the cut-off valve over the a eased mee Nema stvesdiite ttned On this rail a second gripping member is 
ile reach onsistsa o 8 p ) ,! e 
face of the main valve to the desired point of ae atenadl te taht Gh tane th ther The mounted to slide, which Is held in proper po 
and adapte« 0 old one 0 e other » js . - 
the cut-off : ' eH , wi , ween 4 sition by a clamping device The pad-clip 
upper ena o ne reacn | ® are , oreq o 
PI . . ean be so adjusted as to hold various sizes 
the upper ba f the traces are 
} pt ; 1 l ind yet that several leaves 
Ballway Appliances. pivoted to Aa Jed he tort Y remove t int 
MAIL CATCHING AND DELIVERING | lock on the lower ere are of - fering with the adjustment 
2 . . " . eatch on om of the reach-parts locks the 
FRAMI PRaAncia (¢ KILBY ichmond, M 7 . — . 
‘ Richmonc 4, DOS ses ; 4. The| COMPOSITE BOTTLE.—ALrnoxs Dryt 
This invention ts a device for catching mail-| °ther reach-part In position when folded a" Mant N York 
t " " . . gr > Manhattan, New or city rhe bottle j 
bags at a station from a passing: train and for| ‘@ble-top is supported on the legs by means * dd of three secti f r tometl : 
delivering malil-bags to a passing train At a of hooks engaging staples on the cross-bars | composed o iree sections forming torether a 


| | single body. A cover incloses the sections, which 

















station a crane is mounted, the arm of which} PROCESS OF PAINTING DESIGNS ON | cover is provided at its upper end with a neck 
is provided with divergent bars. Carried by | SURFACES.—-Epwakp 8, Martin, Media, Pa | cerving as a handle for the body and as a 
the mailcar is an angle-arm designed to pass| This process of producing ornamented sur-| oo. of preventing an upward movement of 
pene y Payne ton peyagpen nee Repent A Les, WHO ONS ether material, the section The cap is provided with pas 
tached to the mali-byeg, which ring, and conse-| consists in spraying, by means of heated com | sages for the escape of the contents of each 
quently the bag is caught by the crane-arm aa | pressed air, varnish, alcohol, and ether upon ‘ 
the car rushes by . the surface to be ornamented, and at the same of the sections. 

WATER-GLASS SHIELD. EpWarp I time subjecting the article and the varnish to | 
Keep, Port Jervis, N. Y The shield ts de-| heat 80 as to produce a uniform deposit Designs, 
signed to be used In connection with the gage | of the matter on the surface to be ornament ELECTRIC-LIGHT FIXTURE WILLIAM 
glasses of locomotive-engines for the purpose | ed. | McConwneci, Brooklyn, New York city lhe 
of preventing the engineer from coming In con CARBURETER.—Epwarp J. Kwren. Jack.| Clectric-light bulb is inclosed in a flower ca: 
tact with the glass end to protect him from| son, Mo.—This invention provides a carburet ried on the end of a stalk apparently growing 
fiying pieces of glass and from steam or hot|er for generating gas from hydrocarbon oils from a jardiniére. *) 
water, should the gage break. The water-| On an ofl-tank a dome is mounted; and tn the! Nors.—Coples of any of these patents will 
glass is partiatly surrounded by a waterlass| tank a bell is movable, having perforations} be furnished by Munn & Co. for ten cents each 
shield engaging the gasket-nuts. Clamping-| near its lower end, held below the level of the| Please state the name of the patentee, title 
yokes also engage the shield, A mirror isjoil in the tank A cork bottom Is pro-! of the Invention, and date of this paper. 
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(8033) J.E.P. asks: What is the length 
f life of a rage battery for lighting, If 
harwed each day \ here is no such thing 
" ength of life of a storage battery rheo 
ret ally it should last forever practica 
may break down to-morrow Much depend n 
he rate f discharge Too rapid a discharg 
njure plate See ‘Tredwell's Storarce 
tatters price 81.7 by mail, or Salomon 
\ i price $1.50 by mail 
8034) J. G. asks: What is the electro 
il eg ilent of gine \ Ihe 
hemical equivalent of ginc is O.0O08S008 in 
grammes per coulomb See Thompson's le 
mentary Lessons price $1.40 by mall 2. Can 
nmercial gine be deposited chemically pure 
by the electric current A. Yes A plate of 
mmercial zine is made the anode, and the 
in is deposited pure upon the cathode 
What is the best depositing solution; how n 
centrated should it be how many amperes 
should flow per unit area A. A good plating 
solution is sulphate of zinc, 2.8 ounces; water, 
1 quart; ammonium sulphate, 1% ounces al 
ammonia 1% ounces The salts are dis 
solved in the water heated. The bath is used 
it GS deg. F rhe current from two or three 
Daniells’ cells will be sufficient 
(8035) H. L. C. writes: 1. Please tell 
me how to proceed with experiments in electro 


plating with battery I have some of the two 
kind. <A. If you wish to electro-plate as 
experiment in electricity, almost any text 


book in physics will show you how to proceed 


cell 


an 





if, however, you wish to plate for use, you 

yuuld better buy Watts’ “ Electro-Plating,” 
price $1 by mail, a book which describes the 
work and processes with various metals 2 
liow many I find the strength of such bat 
terles? A. The voltage of batteries is meas 
ured by a voltmeter, and the amperes by an 


ammeter Simple forms of these instruments 











} are described in the SurrpLemMent No, 1215, 
price 10 cents, 3. Would an induction coll add 
more current A. No. An induction coil does 
not generate or produce any electricity. It only 
transforms in Its character the current whieh 
Pp es i It may be so arranged as io 

e its vo re, or else to lower the voltage 
If the voltage is raised, the amperes are corre 

ndingly reduced, and vice versa 4. How 

ld I construct an induction coil? A. An 
nduction coll giving a short spark is described 
in SUPPLEMENT No, 160, price 10 cents 

(8036) H. D. W. asks: I have a small 
telephone magneto which [| have weund with 
wire, about No, 20, and put on a commutator 
The magneto gives fair power when running at 
about 500 revolutions but when running 
faster the power diminishes Why? What 
should I do in order to make the power in 
crease as the speed Having a water motor and 
a water pressure at about 90 pounds, | think 
the motor would make something over 2,000 
turns when running full speed Should I put 
on heavier or finer wire, and how much? A, We 
know no electrical or magnetic reason why the 
current should decrease after a speed of 500 
turns per minute is reached Perhaps the 
contact of the brushes is not so firm at higher 
speeds, due to unevenness of the commutator 


j The size of wire you should use depends on the 
' voltage for 


which you are planning. You can 





FEBRUARY 2, 1901. Scientific American. 




































































experiment and find what gives you the best] MoperRN Exectrric Ramway Motors. By ~ Comminuting machine, G. 
sults. We hay means of knowing what G tT. & ; ; New Y ; or | 3 — 7 Compepeniine Sane, i. Smith iP 
results We have no means 0 & seorge . anchett, 5.B. ew ork: : 9 Conduit, anderground, I. D. aaodtee- Me 
you will get. Street Railway Publishing Company. Worker's Sivesee auumien i tone, 
37 . ’ P 8vo. Pp. 300. Price $2 ’ Cooking apparatus, steam, M. J, ay 666,357 
(8037) A. A. asks: Would one solid - Fp. : : Without Steam Power should Cooking feed or seaiding hoge, device 
a ear — “= anes ee 7 ‘. P use our Foot and Hand Power ee PTET eee bee 666,278 
piece of sot ir n, say Norway iron, of proper This volume is a discussion of the current Mac “Bend for Ontal Cotton-press, steam lever, "6.2. Wek...... 666,204 
size do for field magnet core for simple elec-] practice in electric railway motor construction, A—Wood-working Machinery, Coupling. See Car-coupling. Shaft-coupling. 
tric motor described in ScientTiric AMBRICAN | maintenance and repair. The trolley, both over- B—Lathes, etc. Cou a gin oa, 681 
SuppLemMENT No. 641, instead of the strips of | head and underground, has now displaced so | SENECA FALLS MPG. CO. ’ Crate, a ‘kdown, W. A. Woolsey......... @ Mi 587 
Russia iron, or are the strips better? A. Yes.| thoroughly all other means of propulsion for | ©95 Water St., Seneca Falls, N.Y. Cream-separator, centrifugal, J. H. Fleming te 
The strips of iron are used in the motor be-| street cars that any new and satisfactory ee ps rene g hha ‘arpenter’ ‘&  Me- 5,837 
cause the plan is made for the benefit of those| books upon this subject are very welcome. \ THES: MAC HIN f ve BOOMs 66 cbs Maks we 64 CONS hw eeede sd ..» 606,404 
who have no tools for shaping iron. If one has| The subject appears to be very adequately ES. ' SUPPLIES \ : 6 ono poles aa es 0. ye ae 666, 407 
H er « © »-cutte: 
a shop and tools, he can do better work and| treated by the author. It is intended more ne Food-cutter. Paper-cutter. ee 
' a better machine partic , 2 Ww re Cutting apparatus, endless, J, A. Wisherd.. 666,208 
build a better machin particularly for those who have just entered or iF ta nd ? ae ae Tu | Sashes Plan- | Crete devin sepa on tee Fa « oo 
(8038) H. L.—A dam lower down upon | *"¢ about to enter active work in the electric oot an ‘Ower me We et rt ere , Delinting-machine, J. Kaameler............ 604.284 
railway field. | SHEPARD LATHE CO te, Cineinnati, © Die-holder, J. Bradley vee» 006,462 
a stream cannot retard the water in the tail | Display-rack for plece goods, A. Oleon,.... 606,850 
race of another dam higher up the stream, if By almost the same mail we received! Py es ot Deere, eautacturing, J. A. Wheeler...... 006,205 
am, | Drier. See Fert -r-drier. » 
the back water of the lower dam does not reach | copies of the January number of The Engi Gas, ae Water Dry ms con on ayteaan, A A. "teaeg. 606,477 
into the tailrace of the upper dam. neering Magazine and Cassier’s Magazine, both Fitters. Every | Du ‘ating apparatus, A q ck... : . 
. . . Teel has our | lye, Vielet anthracene, 0, ous 
— = of which are fine examples of modern journal- personal guar-| 2 ~ Bs with basic dyes, lee 
NEW BOOKS, ETC. ism. The Engineering Magazine contains no antee. We have — light cord-adjuster, r. . 
‘ less than 327 res of re z “r been the Lead-| ,, BpEves OE Svveetes<'s ere ¢ 
Somine Crops AND THE Sito. By Thomas] rs - oa Le 7 renee en “ust | ing Tool Manufacturers for Fifty Years... aeee~ motors, construction of, F. A. John- 008,315 
7 2 , * ” ane ” oo, co ectlo j 1e dvertisements justly . SEEEEEEEITLITL EEL eeresecees ,31S 
Shaw. New York a Judd | oo rs out the clans of the Suusiiiledl lies 5 WALWORTH MFC. CO., Electric switch and resistance . At 
Company. 900. 2mo. %». 366. . n . ' MEMO... cecvcsevcossecsvsrcsccesevers 606,255 
rice $1 50 . . " I - is the largest single issue of any magazine. (128 To 136 FEDERAL St., Boston, Mass. Bleetric traction, R. Brown.........+. .. 686,258 
. The ber is . ‘ . . 5 aan Electrotherapeutic apparatus, J. 8. Mead... 006,451 
mh i — i The number is what is called the Works Rich Returns Sakemnedn 3. 2 Guat. oe 006,468 
This new book by Prof. T. Shaw forms a/| Management Number.” and deals with such | Vick’s Engine-exhaust moffier, J. C, Get bhart cones 606,022 
companion volume to his “* Forage Crops,” pub-| vast enterprises as the Elswick Works of | pe ne LOT py Engine indicator coupling device, H. D, Bul- wenaes 
lished last year. The book is divided into two] Lord Armstrong, the huge enterprises built or many, whether you plant @ Engine speed-regulator, meteoric De Dion : 
parts, the first of which treats of growing | yp p a ‘arnesie ' = ' emall garden or many acres, is aks <nb-as 60000000004 hadine .. 666,501 
7 y Andrew Carnegie, the founders of the t best returns from 5 
and feeding of all kinds of soiling crops. The] Krupp establishments, George Westing! ‘ you can gP' Engines, hydrocarbon vaporizer and) mixer 
: oor sth att ied tntieteet te 1s. I BONSRIMCRTS, Wweorg eatinghouse, ’ for explosion, J. ©, Gebhart.. ve. 668,023 
second part discusses the silo be BUDJEC * | inventor; organizer and director Then fol Kngines, sparkling igniter for ex Xplonive, a. 
treated in a simple and comprehensive man ows ple: . sate . . ithi . L. Reenstierna one .. 606,459 
ner It is a plea for the silo by a sensible te . acres of elaborate articles within thie Our 1601 Garden and F ral Guide ise Rnvelop, R. Rudkin edectecceeseheds (kK OG 
ise _ ' ' i] An purview of the title revelation; up to date In ee AN lyeglass-guard, P. J, & W. N Dachiera... O00, 408 
discussion of the place of the silo d pro Cassier’s Magazine for January, while much and also tells Ah to get large re" urns Fabrice See Woven fabric 


from & small outlay if you Fare-register, W. EH, Cooley . 606,400, tn, 470 









ae farmers should have a copy of this) . ater, is beautifully printed and illustrated. a AMES VICK'S SONS Farming implement, BE. F Di oy. Wh, 208 
00 A 
The interesting feature about it Is that which J Feed-water of marine bollera, superhoating 
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